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High Speed 
Machine Shop 


Would you risk your output for 
$.00013 per machine hour? 


“‘Not if you gave them to me for nothing” wos 
answer of one tool room foreman to the sale: 
who suggested that he try a_ substitute 
ARMSTRONG TOOL HOLDERS. He went on 
explain that figured in machine-hours of servig 
$.00013 was the average cost of ARMSTRON 
TOOL HOLDERS to his firm. 

On a tool cost basis alone, ARMSTRONG 
HOLDERS are invariably cheapest but that is 
their chief advantage. They ‘Save All Forgi 
70% Grinding and 90% High Speed Steel.” 
end delays for “tooling-up” and keep men 
machines earning. They speed-up work—pe 
increased speeds and feeds. They assure moxi 
clearance, maximum  rigidity—more accu 
work. In every way they cut cut- 
ting-costs. 

Use ARMSTRONG TOOL HOLD- 

ERS, for every operation on lathes, 


planers, slotters and shapers. Write for 
Catalog B-35 





ARMSTRONG BROS. TOOL C0. 


“The Tool Holder People” 
328 N. FRANCISCO AVE., CHICAGO, U. on 
NEW YORK AN FRANCISCO NdO 
ARMSTRONG TOOL HOLDERS Are Used in Pte 96% of the welll ‘ 
and Tool Rooms 
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Radiographic Inspection of 
Metal Products 


Inthis article the author presents a general idea of the applications 
and possibilities of modern industrial X-ray equipment. 


By HeErBert R. ISENBERGER 
St. John X-Ray Service, Inc., Long Island City, N. Y. 


EFECTS in the interiors of.metal a value which is only now beginning 
D objects are troublesome and_ to be thoroughly appreciated. 
sometimes costly to both the man- The application of radiology to 
ufacturer and the user. For the metal manufacturing as a means of 
former, such defects frequently in- 
crease manufacturing costs through A 
rejection of the finished; for the lat- pa 
ter, they often cause damage to 
equipment, personal injury, or loss of * 
life when a part which has passed all 
inspections and put into service gives X-RAYS 
way because of some hidden flaw. Ke A 
Testing methods that make pos- 
sible the detection of such flaws with- rs * 
out the subjection of the specimen to 
possible, if not actual, destruction are J ¥ 
few, but radiographic examination is 
one, and one that is continually find- 
Ing wider application. The X-rays 
provide us with a means of seeing into 
and learning a great deal about the 
interiors of metal articles without in 
any way damaging the objects. 
Therein lies the immense value of the = f L . 
application of radiology in industry— _ a a. — “4 
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Fig. 2—Installation of X-ray equipment used for the examination of steel castings in a foundy 


detecting hidden flaws and defects is 
not new; it has been employed for a 
number of years by some of the 


larger and more progressive firms. 
The establishment of commercial X- 


ray laboratories at various points 
about the country, of which the St. 
Johns X-Ray Service is one, has 
brought the use of radiology within 
the reach of all manufacturers, both 
large and small, and the use of this 
science is increasing. 

The fact that the interiors of solid 
structures can be examined without 
cutting into them has a high poten- 
tial value. The cost of engineering 
work on castings, for instance, is con- 
siderable and as the size of the cast- 
ing or forging increases the machin- 
ing cost increases in proportion. To 
discover a flaw in a casting after a 
large part of the machine work has 
been done means that all of the pro- 
cessing cost thus far has been wasted 
and may amount to enough to wipe 
out all the profit that might have 
been made on the job. A radiographic 
examination of the job would have 


disclosed the cracks or holes in thi 
casting and might not only hay 
saved subsequent machining expe 
but would have eliminated delay i 
production schedules. 

There are two important fields fy 
the application of radiology in fom 


dry practice, one of which concemiiat 


the development of manufacturix 
technique, the other the final inspe 
tion of the product. At first though 
the method might seem expensive, bills 
there are many cases where the pi 
sible failure of a casting might cau 
damage far in excess of the costs 
the test. Here radiographic exam: 
nation becomes a matter of insurante 

The rapid development of hig 
pressure steam _ installations, high 
head hydraulic power, high press 
oil-cracking systems, and other mot 
ern industrial 
increasingly numerous cases whet 
radiographic tests are not only an a 
vantage, but are necessary. W1 


the necessity may be more frequelii,, 


in the case of castings, it also applié 
to forgings and bar and plate stot 
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js also a reliable 


fe soundness of a weld. 


With the development 
automatic welding 
uipment, welding is 
ing more and more 
mployed in metal fab- 
ation. There are many 
= where a nonde- 


ie in order to prove 
he soundness of the 
id and at the same 
me provide assurance 
at the unit or part will 
hstand the strains im- 
ged upon it in service, 
hus removing all doubt 
rom the user’s mind. 
-tay inspection is espe- 
ally valuable as a final 
mmeheck on welded seams 
pressure vessels. 


In the application of 
aliology, shadow pic- 
res are obtained which 
learly indicate any va- 
M@iations in the density of 
"She material of which the 
ubject is composed. 

ese pictures are ob- 
ained as a result of the 
enetration of X-rays, 
produced electrically by 
ite use of an X-ray tube, 
‘# of Gamma-rays, which 


a 


ig. 3—Exograph of section of 
casting showing sand 
(eeclusions around the chaplet. 


im metal. 
% 5S—Exograph showing 
Mtge sand pocket in a steel 
es of 2%-in. thickness. 
ig. 6—Exograph showing pipe 
t primary shrinkage caused 
Y failure of the risers to 
function. 
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amanate from radium. Gamma-rays 
are of much shorter length than X- 
rays, but penetrate deeper. X-ray 
pictures are known as “exographs” 
to distinguish them from the “gam- 
magraphs” produced by means of 
Gamma-rays. 

As with photographs made by the 
ordinary process, darker regions on 
the negative or the correspondingly 
lighter regions on the print mean 
that more of the rays passed through 
the object at those points, indicating 
that the object is more transparent 
at the places under discussion. When 
the rays are impeded by a more dense 
structure, perhaps caused by the in- 
clusion of something made from an 
element of greater atomic weight, 





Fig. 7—Exograph 
hot tears in metal canse 
cooling stresses set up 
metal has solidified but 
still in “tender” stage. 
8—Exograph showing g 
condition in casting. Fig. 
Exograph showing 
in wall of pressure ve 
9 probably caused by the 
test in which the vessel n 
passed as satisfactory. 


the area of the negative covered | 
the structure referred to will 

lighter and the print will be daria 
The absorption of the rays gw 
with the atomic weight of the m 
terial under examination. The atom 
weight of lead is so much grealé 
than that of other elements that le 
is used to shield the source of 
rays, thus protecting the operator. 

sufficient thickness of lead will abs 
X-rays completely, and about 1 
cent of Gamma-rays will penettti 
2 inches of lead. 

A diagram of the radiographic # 
rangement is shown in Fig. 1. 
focal spot A, which is either thet 
get of an X-ray tube or the bulba 
taining the radium, should be as sm 
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Fig. 10—Exograph of a section of sound steel. 


as possible in order to obtain suffi- 
cient fine detail on the film E. In or- 
der to reduce the time required for 
an exposure, the double-coated film is 
placed between two intensifying 
screens S. A thickness of lead L 
forms a backing which protects the 
film from being fogged by scattered 


We radiation. 


X-ray tubes are now available 
which operate at 300,000 volts and 10 
milliamperes 
continu ously, 
thus enabling 
the penetration 
of 4 inches of 
steel within 10 
minutes. Gamma 
rays should not 
be used to make 
a radiagraph of 
a section of steel 
less than 3 
inches thick, due 
to the fact that 
these rays are 


fe 


Fig. 11— Installa- 
tion of X-ray equip- 
ment for inspection 
of welded seams in 
Pressure vessels. 
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too penetrating and will not produce 
the fine detail and great contrast 
needed to show fine cracks or other 
minute defects. 

Gamma-rays can, however, be em- 
ployed to great advantage on thick- 
nesses of steel greater than 4 inches 
and up to about 8 inches. The ap- 
pearance of the various defects is 
very similar regardless of whether 
the subject is a casting or a welded 
seam, but the precision in X-ray in- 
spection can be raised as much as 1 
per cent on a section of 2 inches or 
less, and to 4 per cent when Gamma- 
rays are used. This holds good par- 
ticularly where blowholes lie in the 
direction of the rays. 

An actual installation of X-ray 
equipment for the examination of 
heavy steel castings in a foundry is 
shown in Fig. 2. The X-ray tube is 
located in a lead-lined safety box 
which, in turn, is enclosed in a sheet 
iron case that is placed where the 
parts to be inspected can be moved 
into position directly under it. The 
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film is placed in a special cassette 
which can be seen projecting from 
the end of the casting in the illustra- 
tion. During the exposure of the film, 
the casting is surrounded by a lead- 
iined housing which prevents the rays 
from passing out into the surround- 


ing area. The high-voltage current 
required to operate the tube is pro- 
duced by special transformers and 
rectifiers in a sheet iron room just 
behind the control stand. Thus the 
high-potential equipment is com- 
pletely enclosed in a grounded metal 
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Fig. 12—Exograph of a 
showing lack of 
fusion between weld mu 
and parent metal. Fig, | 
Exograph of weld shoy; 
improper fusion and 
inclusions. Fig. 14—p, 
graph showing gas jp) 
sions in weld. 


Vv 


shield. At the right; 
the illustration is ty 
darkroom for the & 
velopment of 
films. 

X-ray tests confim 
by cutting into the cag 
ings and making ane 
amination indicate thi 
casting defects m 
easily be classified, dj 
of which classes anm 
traceable to defini 
and simple cause 
Most of these cause 
if not all of them, ¢ 
be eliminated by prop 
foundry methods. & 
perience shows 
when defects have be 
corrected by maki 
the required change 
in foundry practi 
they tend to stay @ 
rected. It is thus p 
sible, by the use of & 
diography, to elimini 

approximately 85 per cent of ft 
more important. defects in castilf 
production. 

The principal defects in steel ca 
ings, as revealed by radiographic & 
amination, may be classified as fi 
lows: 

1. Gas, slag and sand pockets doe 
to loose dirt in the mold. Fig. 3 
an exograph of a part of a steel cast 
ing, 15% in. thick, showing the exis 
ence of a large gas pocket and sant 
inclusions around the chaplet. 

2. Gas cavities due to imperfectly 
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rfectly: 


Is there a grinding department, tool ers—what they will do for you—how 
‘com or machine repair department in they do it—why they do it. lilustra- 
your plant? Yes! Then we would like tions are numerous; specifications com- 
you to have a copy of catalog L-35. plete. 


It tells all about the new Landis Where shall we send 


12" Type C Hydraulic Universal Grind- your copy? 
412 


LANDIS TOOL CO., WAYNESBORO, PENNSYLVANIA 
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deoxidized metal, as shown in Fig. 4. 

8. Sand inclusions due to cutting of 
the mold or runners. The illustration 
Fig. 5 shows a large sand pocket in 
a steel section 214 inches thick. This 
defect was found in one of the head- 
ers shown in Fig. 2 ready for exami- 
nation. By making a double exposure 
of this spot, it was determined that 


Fig. 15—Typical exograph of a sound weld. 
to the markers can the weld zone be determined. 
Fig. 16-—Exograph of a sound gas weld. 


the inclusion started close under the 
outer surface and did not penetrate 
more than one-quarter of the way 
through the wall; hence it was passed 
as being solid enough for the job. 

4. Shrinkage cavities due to imper- 
fect feeding, part of the casting solid- 
ifying while the pouring was still in 
process. 

5. Pipe or primary shrinkage caused 
by failure of the risers to function as 
indicated. An example of this condi- 
tion is shown in Fig. 6. 

6. Hot tears caused by cooling 
stresses set up in the metal after it 


Only by reference 
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has solidified but while it is stil] 
der.” Such a fracture usually regy} 
in a system of cracks as shown } 
Fig. 7. 

7. Spongy metal, as shown in fj 
8. The volume of metal is greater; 
the liquid state than in the solid, » 
when it solidifies a definite cavity my 
be formed, or a region may contgj 

many minute; cavitis 
forming what is kn 
as spongy metal. 

8. Shrinkage 
emanating from 
sinus-like cavity devdl 
oped during the eq 
ing process. 


9. Rupture develope 
during pressure test, | 
Fig. 9 is shown a pm 
tion of a_ steel ca 
ing which was select 
by the customer's j 
spector as being pa 
ticularly good after 
usual inspection 
had been applied. 1 
exograph _ revealed 
sharply-defined 
starting from a 
cavity or inclusion, 
casting was prou 
ruined in the very’ 
in which it was pM 
good. Although in the illustration 
fracture appears to be circular, # 
pears so because of the cylindn 
contour of the wall in whidl 
occurred. 

For purposes of contrast, an «t 
graph of a section of sound sted 
reproduced in Fig. 10. The paral 
bands at the lower part of the pié 
are screw threads cut in the inter 
of the casting wall. The light spot 
the lower right hand corner is1 
a defect, but is the inner end o 
hole drilled through the wall of! 

(Continued on Page 162) 





A machine tool for shearing metal! The Cincinnati 

B Shear has won high praise from all who use it and from 
hundreds who saw it demonstrated at the Machine Tool 
Show. A\ll-steel construction, accurate, fast, with new 
gauging methods ... its very appearance expresses 
elticiency. 


CINCINNATI] SHAPER COMPANY, CINCINNATI, OHIO 
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Nickel Alloy Constructio 
Steels 


By D. A. NEMSER 


The International Nickel Company, Inc. 


STEEL may be defined as an ture, thus minimizing heat tr 
A alloy consisting essentially of distortion, scaling and wear ani 
iron and carbon and possessing in- of the furnace equipment. By 
itial malleability. An alloy steel em- ing the rates of transform 
bodies these characteristics plus spe- nickel exerts a refining action @ 
cial properties imparted to it by one ferrite and pearlite thereby j 
or more alloying elements. Nickel ing grain growth and embrittlg 
plays an important role in the alloy The straight nickel steels arg 
class of steels, due to the fact this resented in the SAE classificatig 
element increases hardness, elastic the 2000, 2100, 2300 and 2500 
properties and strength without loss Because of its intensifying @ 
in ductility, due primarily to its when employed with other al 
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Fig. 1—Ductility and impact resistance of medium carbon steels, with and without nicht B+ + 


complete solubility in ferrite in all nickel is a dominating alloy in! 
proportions. alloy steel field. The various (@ 
The critical point and eutectoid binations of nickel chromium, mt 
ratio are lowered by the inclusion of molybdenum, nickel chromium I 0 
the nickel and a depressed critical denum and nickel vanadium 
point lowers the hardening tempera-_ structional steels offer advant 





OR example — here’s an actual 
job in one customer's shop... . 
machining a poppet valve . . . brass 
ting... . five separate operations 
in this one chucking . . . turning the 
stem... forming the seat and head 
...with spindle running at 3600 r.p.m. 
Holding tolerances of .0002 while pro- 


ducing 75 pieces per hour. 


Producing more... in less time, and 
doing it easier . . . that’s the answer! 
It increases both your operator’s earn- 
ing and your own! 

Ask your Warner & Swasey man for 
the complete story . . . discuss your 
turret lathe problems with him . . . he 


has one duty to perform and that is to 


help you— Wire or write him today! 





WARNER & SWASEY 


Turret Lathes 
Cleveland 


42 MODERN MACHINE SHOP 


March, 19 


ae 








TABLE I 


Comparison 


of Critical Cooling Rates of Carbon and Nickel Sm 


(of medium grain size) 














Carbon in 


Critical Cooling Rate, 


Approximate : 
°F. per sec., for ~ 





Steel, % 


Carbon Steels 


3% Nickel Steds 








0.20 
0.40 
0.60 


1260 


920 
600 
290 
325 
415 








properties which cannot be obtained 
by the use of equivalent amounts of 
any of these alloys alone. 

The nickel chromium series are 
classified in the SAE as the 3100, 
3200, 3300 and 3400 groups. It is 
interesting to note the recent addi- 
tion of X-3140 to the 3100 family. 
The chromium content of this grade 
is somewhat higher than is found in 
3140. This modification has advan- 


tages in sections over two inches. 
The nickel molybdenum series are 


the 4600 and 4800 groups. SAE 
4620, 4640, 4815 and 4820 are recent 
additions. Although nickel-chromium- 
molybdenum steels have been used 
in industry for a long time, this fam- 
ily has only recently been added to 
the SAE list as the 4340 and 4345 
grades. 

In a discussion of alloy steels, the 
importance of McQuaid-Ehn grain 
size must not be underestimated. 
This important property has a very 
definite effect on the hardening char- 
acteristics of a steel. As is well 
known, the test for grain size con- 
sists in subjecting a specimen to a 
carburizing treatment for 8 hours at 
1700 deg. F. After slow cooling to 
permit the formation of a pearlitic 
structure, with the excess cementite 
outlining the grains, a micro-section 
is prepared and the carburized zone 


is examined at 100 diameters Mag 
nifications, then the grain sige ; 
compared to an A.S.T.M. stand 
chart which lists eight sizes, 


Grain sizes 1 to 5 are consider 
“coarse-grained” and are general 
characterized by complete carbid 
envelopes in the hypereutecoid mm 
Grain sizes 5 to 8 are consider 
“fine grained” and are general 
characterized by incomplete carbiis 
envelopes in the hypereutecoid zn 
Fine grained steels are tougher, po 
sess higher impact strengths, ai 
are less’ liable to distort and crad 
in hardening than are the coary 
grained steels. The latter carburz 
at a somewhat faster rate. Fro 
this summation it is obvious that: 
fine grained product is desirable iw 
the majority of applications. 

Since a fine grained steel will mi 
coarsen markedly except at high ten- 
peratures, it has become commo 
practice to pot-quench carburiz 
parts of fine grained steels. This 
treatment greatly curtails the hati 
ening operation and minimizes ds 
tortion. In many plants this prot 
dure is modified by allowing the pit 
and contents to cool somewhat befor 
quenching. 

One of the fundamental functios 
of an alloying element like nickel i 
to impart toughness at high strength 
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She NEW /936 SOUTH BEND 
30th ANNIVERSARY MODEL 


9°x 3' Workshop Lathe 


ey Weight 
310 Ibs 


P\ Crated , 


. 
z 


NO DOWN 
PAYMENT 


$7522 


LESS MOTOR 


NEW 1936 model 914” x 3’ Workshop Lathe with Horizontal Countershaft, 
Yh. p. Reversing Motor, Reversing Switch and Belting as shown 
(No Down Payment—3 Years to Fay) 


The new 1936 model No. 415-Y 9” x 3’ 
Workshop Bench Lathe is a precision lathe, 
with precision lead screw and back gears, 
capable of handling the finest and most 
accurate jobs in manufacturing, in the 
tool room and laboratory. 


10 NEW FEATURES of the 1926 model lathe 
include: Twin Gear Reverse for Right and 
Left Hand Screw Threads and Automatic 
Longitudinal Feeds to Carriage; Ball Bear- 
ing Thrust Collar on Headstock Spindle; 
New, Improved Tailstock and seven other 
important improvements. 


29 years experience in manufacturing 
lathes exclusively have made this new 
lathe possible. It is the greatest value we 
have ever offered in a back geared screw 
cutting lathe. 


Used by U. S. Government, Eastman 
Kodak Co., Bell Telephone Laboratories, 
Libby-Owens-Ford Glass Co., Toledo 
Scale Manufacturing Co., Sikorsky Air- 
ant Corp., B. and ris R. R. Co., General 


Is Inc., Firestone Tire and Rubber Co. 


and scores of other industries. 


38 Practical Attachments can he fitted to 
this lathe including: Draw-in Chuck 
Attachment and collets, turret attach- 
ment, precision grinder, double _ tool 
holders, taper attachment and others for 
all types of manufacturing and tool work. 


Net Factory Prices of other Bed Lengths 
Size Takes Lathe Motor Drive 
of Between Without Lathe 
Lathe Centers Drive Complete 
x3’ NY ig $ 75.00 $ 98.25 
9”x3\%4’ 23” 87.00 110.25 
9”x 4’ 29” 99.00 122.25 
9”x44’ 35” 116.00 139.25 
Write for Free Catalog No. 15-D, an inter- 
esting and valuable 24-page booklet illus- 
trating, this new lathe in all sizes, types, 
and drives. If interested in a larger lathe, 
ask for General Catalog showing 96 sizes 
and types from 9” to 18” swing. Mailed 
free, postpaid on request. 


SOUTH BEND LATE WORKS 
974 E. Madison St. South Bend, Ind. U.S.A. 


SOUTH BEND (Pzecéscon LATHES 
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Fig. 2—Photograph of cross-section of a 6 x 6-in. block of air hardened steel. Note uniformi 


of hardness from surface to center. 


or conversely, superior toughness at 
lower strengths. A quantitative eval- 
uation of the toughening effect of 
nickel is shown in Fig. 1. This illus- 
trates the large increase in impact 
resistance and reduction of area ob- 
tained in quenched and _ tempered 
steel by the addition of 3% per cent 
of nickel. 

A major characteristic of plain 
carbon steel is its shallow harden- 
ability. In improving the depth hard- 
ening properties by the proper use of 
alloy, many benefits are secured, such 
as response to milder coolants, re- 
duction in warpage and distortion, 
and, in the case of nickel, lower heat 
treating temperatures. In order to 
obtain the most desirable combination 
of strength, ductility and toughness 
in a piece of steel, it is necessary to 


(Illustration courtesy A. Finkl & Sons Gb) 


harden it by quenching and then tem 
per or draw back to the desiral 
strength. But unless the hardening 
is effective, the efficiency of the whok 
treatment is lowered. 

In order to fully harden steel, it 
must be heated to a _ temperatin 
above the upper critical point gm 
then cooled at a rate sufficiently 
hold the austenite existing at the high 
temperature to martensite, its first 
decomposition product. If the coolitg 
speed is below this critical cooling 
rate, lower decomposition produtt 
such as troostite and sorbite will ® 
formed and the steel will not be fully 
hardened. 

The difficulty lies in the meansd 
controlling the cooling rate. ™ 
ideal coolant would abstract heat mit 
formly from surface to centre ati 








ae. 


TABLE II 


Properties at mid point of 6 inch solid forgings of low-carbon nickel steel, ail 
0.5% C un-alloyed steel normalized and tempered. ; 








= <—- aA 
Composition, an Yield 
Point 
Ib. /in.* 


Tensile 
Strength 
Ib. /in.? 


Izod 
Impact, 
ft. Ib. 


Fatigue 





Limit 
Ib. /in.? 
| 


Ratio 
% 





.. | 51,300 
57,800 





86,200 
87,800 





16 
86 


40,000 | 
54,000 


47 
61 

















MODERN MACHINE SHOP 


DEFINITE 
SUPERIORITIES 


LESS BREAKAGE 
UNIFORM HARDNESS 
UNIFORM SIZE 
UNIFORM FLUTE FORM 
UNIFORM CLEARANCES 
TRUE RUNNING 











THE WELDON TOOL CO. 


32! FRANKFORT AVE. 
CLEVELAND, OHIO 
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speed just above the critical 100 
cooling rate. However, since 

the common quenching media; Le 
water, oil and air, offer widely 90 > 
divergent cooling rates and DS 
since the cooling rate varies oo] 
throughout a section, decreasing w 
from surface to centre, this 
condition cannot exist. The ex- 
istence of this cooling gradient 
causes internal stress, often re- 
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Thousand Lb. per Sq. Inch 


sulting in cracking. - LA 
The cooling velocity under ry a 

fixed conditions decreases with 60 qo “ LA 

an increase in mass. Thus at 

relatively small sections, a size Se 





is reached above which it be- ot 
comes impossible to fully har- , 
den an unalloyed steel to any Fe Fo 
appreciable depth. This size 40 
varies somewhat with carbon 

content and grain size. Coarse- 100 


grained steels have a lower g 
~ 
bah 


8 
N 
\ 











tzod 








critical cooling rate, and, there- , 
fore, harden somewhat deeper 80 7 
than a fine grained material of 
similar chemistry. Despite these ve Ratio] - 
variables, however, unalloyed Fate ‘ 
steels are. essentially shallow a ( 
hardening. : 
The influence of the alloying Fb 
elements in reducing the critical eu 
cooling rate is profound. The 
effect of nickel in this respect 
is shown in Table I. When 40 0 1 2 3 4 
properly employed in conjunc- Nickel-Per Cent 
tion with chromium and molyb- _ : i ; 
denum, nickel will reduce the Fifi, Physical ,proverti of (tin, de, lag 
cooling rate to so marked an C. Mid-section tests. 
extent as to render a steel air 
hardening. This is illustrated in Fig. of a given material. Factors of f 
2. Here is pictured a cross-section of tigue and impact resistance are oflet 
an air hardened 6x6-in. block of steel. more important. A careful investigt 
The uniformity of hardness from sur- tion into the fatigue resistance @ 
face to centre is most striking. normalized forgings of rather heat) 
It is becoming more generally rec- sections such as might be used 
‘ognized that, for a great many appli- locomotive construction or heal 
‘cations, the tensile strength is only  shafting has shown the influence @ 
partially indicative of the suitability carbon in reducing the fatigue Tali )— 
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>i} Reduce die making costs 
+f by this modern method 


EDIOUS fitting and filing methods of locating punches in metal 
working dies are becoming a thing of the past. The use of Cerro- 
matrix greatly reduces the cost, time and uncertainty of die mak- 
ing because: 
(1) No complicated holding devices are necessary. 
(2) Cerromatrix provides a fast and accurate method of locating 
punches in relation to dies, without machining non-working surfaces to 


close dimensions. 
The Cerromatrix method is not a makeshift. The best die makers 


recommend it as a less expensive and better way to secure permanent dies 


and punches for long as well as short runs. 
Mail the coupon below for a copy of our new booklet containing valu- 


able information on the use of Cerromatrix. 


Cerro de Pasco Copper Corporation 
44 Wall Street New York, N. Y. 
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Dept. A, Room 1502 
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°* Please send the undersigned a copy of 
estige your new Cerromatrix Manual without ob- 
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(ratio of fatigue resistance to tensile 
strength). Since tensile strength and 
actual fatigue strength go down with 
carbon content, it becomes necessary 
to resort to a means of reducing car- 
bon without sacrificing a proportion- 
ment amount of strength. This may 
be accomplished through the intro- 
duction of nickel. Table II and Fig. 
3 demonstrate this fact. 

A great many fatigue failures are 
induced by stress concentrations due 
to the notch effects introduced by 
poor design, tool marks, and so on. 
In many cases, particularly in the 
harder steels, an increase in strength, 
although accompanied by higher fa- 
tigue resistance in tests on smooth, 
polished test pieces, will result in 
quicker failure under these conditions 
because stress concentration effects 
become more pronounced as hardness 


Applications of Nickel Alloy Steels in Tool 


Material 


Application 


Boring Bars.... 
Broaches x 7 
Calking Tools.........--..- 
Chisels ........ 

Collets and. 

Collet Fingers 

Dies, Blanking 


Dies, Cold Heading 

Dies, Die Casting. 

Dies, 

Dies, 

Dies, 

Dies, 

Dies, Plastic Molding 

Gages, ring and. thread 

Hacksaw Blades 

EE Se : 
Hot Shearing Knives........ 

Knives, Circular and Wood ‘Planing 
Milling and reamer cutter bodies... 
ae SESE 
Saws—Band and Circular. 


"SAE 
SAE 
SAE 
Ni 
SAE 


--- SAE 
.- SAE 


Screw Drivers... ’ 
Wrenches: Pipe, Box, Open End. Socket . 

3110, 3170, 3270, 3350, 3455, 4350, 
S.A.E. system of numbering. 


Ni W 
SAE 


WwW 
3150, 4640, 


370, 4610 and 4650 are not S 
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goes up. The superiority of nicked 
steels over plain carbon steel is maip. 
tained in the presence of stress ¢qp. 
centration effects. However, designs 
embodying bad stress concentratoy 
represent poor engineering and shoul 
be avoided in practice. 

From the above discussion it might 
be inferred that the choice of an ql. 
loy steel might be simple. Unfoy. 
tunately, such is not the case ag 4 
number of complicating factors be. 
come apparent. These include size of 
section, complexity of section, 
strength level at which toughness ani 
ductility are required, economic fa. 
tors, and others which must be bal- 
anced for any individual application, 

In order to illustrate the diversif. 
cation of nickel bearing steels in the 
tool and die field, the following chart 
is included: 


and Die Fields 


Treatment 

4615... 
70, 3270, 
3160, 
3312, 
, 3840, 
3250, 
2120, 


3110, 4610, ar 
3170, 3270, 4370, 


3140, 2340, 4640... 
BOB; WEDS sisenseseesessnose : 


“Ni Ingot Tron 
4670 


3240, 3330 
UI assassin 


Harden 
Harden 


3150, 3250, 4350, 4650 
Oil Harden 
steels but Ofollow the 


3150, 3250, 4650 
ALE. 


The following special steels are also listed. 





G 


Mn Si Ni Cr 





2% Ni Ingot Iron 


eat ececied |.05Mx.|.13-.18] 


|2.00-2.25] J 





2% Ni High Carbon 


1.65-.75|.50-.80].15-.30]1.75-2.25]. | 





Nickel Tungsten 


..|.82-.92!.50-.80].15- 


.30| .50- .70! 190-110) 





Nickel, Chrome, 


—— aa, 


“Moly STRRGET: |.24-.40|.50-.80|.15-.30/1.75-3.50/2.50-3.50/6.00-10.0].30-.) 
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THE CARBORUNDUM COMPANY 
ANNOUNCES A NEW BOND 


“180” FOR CRANK GRINDING 


“BT his wheel cuts faster. It cuts clean with where stock removal was reduced and 
“Bihe utmost freedom. The wheel face has closer tolerances and better finishes were 
just the proper breaking action to retain required. 
its sharpness without undue abrasive loss. Now the “180” Bond Wheel. It has all the 
Itrequires far less frequent dressing. refinements necessary to do a better job of 
crank grinding and it goes hand in hand 
with the economical advantage of the in- 
creased wheel diameter. 


It has been produced to meet industry’s 
need for closer tolerances, more perfect 
fnishes and lower wheel costs in crank 
cation, Merinding operations. It is one more devel- Other recent Carborundum contribu- 
versif. opment in a succes- tions to industry in- 
sion of crank grinding clude an improved 
heels that have each complete line of 
set new standards of foundry grinding 
crank grinding. For wheels—the sensa- 
the rough forged tional Aloxite “AA” 
crank The Carborun- ee and “280” Bond Tool 


dum Company pro- os Room Wheels. 


duced the “60” Bond “4 ae | THE 


Wheel for rough and aa 
finish grinding. Then CARBORUNDUM 


the"30” Bond Wheel = aa COMPANY 
-. pepepdlamamaames q | Niagara Falls, N.Y. 


1922-22” 


4 1923-26” 


1934-42” 


Sales Offices and Warehouses in New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati, Pittsburgh, 
Grand Rapids. (Carborundum and Aloxite are registered trade-marks of The Carborundum Company.) 
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A Chicago Tool Shop 


By Donatp A. CLARK 


ANUFACTURERS of metal bench filing machines to a hori 

products in the Chicago area tal drilling and milling machine, 
are very lucky indeed in having avail- firm is in position to turn out prag 
able a number of high grade tool and’ cally anything in the way of af 
die shops, equipped with modern tools fixture, jig, or die that may be 


and manned by skilled artisans of the quired. 

highest qualifications. One such shop Both Mr. Boyar and Mr. Schult 

is the plant of the Boyar-Schultz Cor- have had approximately 25 years¢ 

poration, 2110-2124 West Walnut experience in tool work, and the fo 

Street. Equipped with a variety of man, Mr. Worum, has had some} 

metal working machines ranging from years in the same line of work. Whit 
means a great deal to tl 
customer, because expe 
ence is undoubtedly the 
most important factor i 
successful tool shop ope 
ation. Mr. Schultz ha 
dles the sales end of tl 
business, and Mr. Boy 
manages the plant. 

The building in wham 

this firm started busine 
contained 5,000 squat 


Me 


Fig. 1—Part of the line: 
shapers. a 





“AND F-M MOTORS HAVE THEM ALL! 


EARLY anyone could make a motor. 
The fundamentals of motor design are 
the textbooks of every engineering 
ool, But more than fundamentals are 
uired. 


It's the little things gleaned from long 
gineering experience that make a great 
tor! The little things like one-piece 
ase group windings that have no sol- 
d leads to melt out . . . self-locking 
insulation to prevent slippage and 


.amotect windings under severe service . . . 


bled-in leads that can’t pull out or short 


108 | FAIRBANKS - 





POWER. 


PUMPING AND 


under strain in installation or operation 
. dynamic rotor balancing and vibro- 
meter tests for smooth running. 

You'll find all these little big things 
that make for longer motor life and more 
successful performance in Fairbanks-Morse 
motors. The little big things that give 
you more for your money every time. Be- 
fore you buy, investigate what extra ad- 
vantages F-M motors can give you. 
Address Department F-841, Fairbanks, 
Morse & Co., 900 S. Wabash Ave., Chi- 
cago, Illinois. 34 branches at your service 
throughout the United States. 


MORSE 








WEIGHING EQUIPMENT 
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Fig. 2 (Left)—This Pratt & Whitney vertical shaper is one of the busiest machines in 
shop. Fig. 3 (Right)—Trying out a new jig. This light radial drill is handy for trying 
new tools to see how they will work in production. 


feet of floor space; the present build- ice is the one object of the ent 

ing contains 25,000 square feet and organization. The estimators and¢ 

at. times the plant is pretty crowded. gineers are the best that can 

This increase in business is largely obtained. 

due to the fact that 100 per cent serv- The firm makes a special feat 
of planning, designing, 3 
building complete outfits 
tooling for the manufac 
of metal products of all ka 
Thus a manufacturer has 
to submit a model or draw 
showing the design of 1 
product he wishes to mil 
and the Boyar-Schultz Co 
ration will plan the operali 
in the most logical and ¢ 
nomical order, and design 
make the tools with which 


Be. 


Fig. 4—Both tool and productiot} 
are drilled with Ss American 
rill. 
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Why VICKERS uses 
DETREX DEGREASING 





ARTS for Vickers hydraulic pumps, VICKERS V-TYPE 
valves and controls are held to tol- ROTARY PUMP 
erances of 1 to2tenthousandths.Con- - 
sequently machined surfaces must 
he perfectly clean for accurate 
gaging and inspection. The exterior must be prepared for a durable finish. 


Prior to the installation of Detrex Degreasing all these parts were washed in 
gasoline and blown off with an air hose. Gasoline consumed, approximately 
50 gallons per day by a gang of six washers. 


The Detrex machine completely eliminates the former fire hazard, produces 
cleaner surfaces, provides for closer inspection, assures better finish and is 
decidedly more economical. One man handles the entire output. 


Write for information bearing on your production problems. 


DETROIT REX PRODUCTS CO. 


Formerly Rex Products & Manufacturing Co. 
13017 HILLVIEW AVENUE @DETROIT,MICHIGAN 
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Fig. 5—Jig-boring machines have eliminated 
the necessity for using “buttons” in spacing 
and drilling holes in jigs and dies. 


operations may be performed. 

Indeed, they will also manufacture 
the product for the customer, if he 
wishes. And it is not uncommon for 
the customer to leave the manufac- 
turing to Boyar-Schultz after the 
tools have been made. So much of 
this work has been turned over to 
them that a special manufacturing 
department has been created, equipped 
with light and heavy manufacturing 
machinery, punch presses, screw ma- 
chines, and so on. 

Included in the equipment is a No. 
80 Gidding & Lewis horizontal bor- 
ing machine, not shown. This ma- 
chine will accommodate dies and oth- 
er work weighing several tons. 

Figure 1 shows a part of the line of 
Cincinnati and Gould & Eberhardt 
shapers, and Fig. 2 shows a diemaker 
slotting out a small die on a Pratt & 
Whitney. vertical shaper. In Fig. 3 


a mechanic is shown trying oy 
new jig by drilling one hole 
time in a Hammond light radial gy 
A radial of heavier design jg j 
American radial drill shown jy 
eration in Fig. 4. This maching 
used both for tool and _produef 
work. : 
Holes in jigs and dies are gpg 
and bored by the use of two Py 
& Whitney jig-boring machines q 
of which is illustrated in Fig, §,9 
old method of spacing holes by { 
use of “button” has been rendew 
obsolete by these machines, the fing 
accuracy being possible through t 
micrometer attachments which fo 
a part of the equipment of the m 
chines. 

The mechanic shown in Fig, 6; 
trying out a finished die with thea 
of a percussion press. While allo 


Fig. 6—Each new die is tried out under this 
percussion press. 





The Accuracy of 
Socket formation 
and unusual depth. 


CHES 
Tempered with “File 
surfaces—the 


ripawe of the 
Fis 
aes. 0 FORGED 


Patented by 
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FIBRO FORGED 


TRADE MARK 


Socket Screws 


"Our most extreme tests 
showed us beyond any 
doubt that FIBRO FORGED 
Screws were the No. l 
of the lot." 


Perhaps you would like to know what this “test” was or if 
you want to be convinced “beyond doubt” on a test of your 
own write Dept. “H” for enough screws. They are sent 


FREE OF CHARGE. 


HOLO - KROME 


HOLO-KROME SCREW CORP., BRISTOL, CONNECTICUT 
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a ae iy Bee 


| eon Bil 


Fig. 7—One corner of the Boyar-Schultz shop showing the die and toolmakers at work. 


ing the finest of settings and adjust- 
ment of the die, enough pressure can 
be applied to produce a piece of work 
and thus discover just how the die 
will perform under production con- 
ditions. 

Such a plant is a valuable asset 


both to the small manufacturers why 
consider toolmaking a separate indw. 
try and who do not wish to got 
the expense of maintaining their ow 
tool departments, and to the lary 
manufacturers who are at times m 
able to handle all of their own work 





KELLER EXPANDING RUBBER POL- 
ISHING WHEELS, SANDING DRUMS, 
ABRASIVE BELTS AND SLEEVES. This 
4-page folder, issued by Pratt & Whitney 
Company, Hartford, Conn., contains il- 
lustration, descriptions, specification, and 
prices of the Keller Expanding Rubber 
Polishing Drums and other polishing 
equipment made by the above firm. 
Copy free upon request. 





REX SOLVENT DEGREASING PROC- 
ESS. This 8-page bulletin, printed in 
two colors, is a complete exposition of 
modern degreasing methods. It describes 
the equipment and solvents used and 
presents examples of work where such 
equipment is in constant use. Copy free 
upon application to Detroit Rex Prod- 
icts Company, 13017 Hillview Ave., De- 
troit, Michigan. 





GARDNER ABRASIVE PRODUCTS. 
The complete line of abrasive discs and 
wheels marketed by Gardner Machine 
Company, Beloit, Wis., is presented in 
a 16-page booklet now being issued by 


the above firm. The book contain 
Photographs and descriptions of th 
Gardner Réd-Rim Wire-Lokt Abrasir 
Wheel, Yellow-Rim Wire-Lokt Abrasir 
Wheel, Gardner G. I. A. Discs, Gardn 
Wheel Dressers and other Gardner # 
cessories used with Gardner abrasit 
discs and wheels. This book should & 
of prime interest to users of disc grint 
ing equipment. Copy free upon request 





U. S. DRILLS, GRINDERS, BUFFER 
AND FLEXIBLE SHAFT MACHINE 
The complete line of electric drills an 
other portable electric tools, valve ® 
facers, bench grinders and reamer drivé, 
portable surface grinders, tool ps 
grinders, angle plate grinders, inteml 
and external grinding attachments, bil 
bearing bench and floor grinders, but 
fers, heavy duty floor grinders, polishit 
and buffing machines, flexible 
machines, flexible shaft tools, and otht 
equipment made by The United Stslé 
Electrical Tool Co., 2471 W. 6th &. 
Cincinnati, Ohio, is described and t 
lustrated in a 72-page catalog which hi 
been issued by this firm. Copy free up 
request, 





Methods © 


Engineering 
Procedure: 


By H. B. MAYNARD, 


nt, Methods Engineering Council, Inc. 
Pittsburgh, Pa. 


N order to show that formulas are 

not limited to comparatively sim- 
nle work, but that they are flexible 
enough to handle almost any number 
of variable conditions, the cutting 
ime charts for an engine lathe for- 
mula will be discussed. 

The basic formula for cutting time 
on an engine lathe may be derived 
as follows: 

Total cutting time = (length of 

cut) xX (time per inch) x (f) 
number of cuts. 

Time per inch in decimal hours = 

.0167 


Cutting speed 


x feed 
diameter X 7 
12 
Total cutting time = 
(length of cut) x 
.0167 
x (f) no. of cuts. 
Cutting speed 
—  — x feed 
diameter x x 


12 
= (length of cut) x 
167 x Diameter 
X xX 
12 cutting speed « feed 
(f) No. of cuts, 
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Conclusion of fifth article. 
explaining the setting of 
rates by the use of constants. 


Time 
Formulas for 
Rate Setting 


In this equation, .0167 x 7 + 12 is 
a constant, and the length of cut and 
the diameter of the part are obtained 
from the drawing. The cutting speed 
and the feed vary with material and 
machining conditions which also de- 
termine the number of cuts. There- 
fore in order to determine cutting 
time quickly and accurately, it will 
be necessary to analyze machining 
conditions in more detail. 

The material of which the part is 
made has an important bearing on the 
feeds and speeds which are used to 
machine it. Where a number of ma- 
terials are worked upon, simplifica- 
tion may be obtained by grouping to- 
gether those materials which have 
similar cutting characteristics. 

The rigidity with which the part 
can be held during machining deter- 
mines the number of roughing cuts 
which are necessary to bring the part 
to approximate dimensions. The aver- 
age amount of material roughed off in 
the machine shop is about % inch on 
a side or % inch on the diameter. 
For this amount of excess material, 
machining conditions or the nature 
of the job, overhang of tools, strength 
of section, and means of clamping or 
chucking may be classified as follows: 





62 MODERN MACHINE SHOP March, | 




































































































glee Strong Machining Conditions— 
aes? naan pan 
P % Ths wane of a rigid nature that can bey, 
seo lags firmly without dan f breaki ! 
zie v uy ger of breaking 
ree pulling out of chuck, having ag 
See |S BS wee ot chucking grip so that high gpg } 
gr ise g BON can be used and excess material hy 
= egey es F moved in two roughing cuts. The | 
53s Bass os oF the cutting tool will not have | 
gae Saad $4 overhang greater than 4 inches, | 
2 ¢ | Medium Machining Conditinf* ‘ 
et. 3 = a = 8 % Jobs that can be held firmly and i ° 
Bee -$-$- | 3 P will not pull out of chuck when hm | 
a speeds and three roughing cuts | 
23/3 S| SS88|/ 23] 55 used. The job may have an om . 
meis8s/ S$SS8/ SS . hang ranging from 4 to 8 inc! 
=) I+ I+ coooo oo ae ° ° Incl 
—— g ed In boring, the tool will have an ov 
lets S8es 28 $s hang of 4 to 8 inches. 
2 maa" a| S232] gel ts Weak Machining Conditions? 
— $4 that cannot be held firmly inf , 
A eexar| ce] 8s chuck, with thin sections, weak a 
2|3 ssses| 23/4 . struction, or excessive overhang. Jig" 
a vdeatidinds Phutiend i... : of this kind require four roughigg | 
_— 3 cuts. a 
2m g's 38 S85S| 88] & 5 The finished appearance which thi — 
me Belo? so) SSSs!] SSi4e : 
gt Stele eeteenee the foe of Oa 
o oo = 0 e 
< s £3 S38 3328 3 2 a3 Finishes may be classified as rou, 
8 m2 Th] sess} ss] > _ finish, and fine finish. The terms ay} 
= |— ll self-explanatory. 
4 3 2 22 2 3 re t 4 The accuracy or the closeness §> 
B\s $$SS| $$} which dimensions must be held ay 
m cococe; 2°} #* influences the number of cuts whit 
ol] wo ae) «| $6 must be taken. The accuracy desin 
lez S g S $3S38| 28 “3 is usually shown by the toleranm 
mSi1t | sess] so] ° . given on the drawing. Accuracy 
g 2a © 3| esse| se oe — may be divided into ti 
383) 33888] 2s| gg “asses. ] 
e Slit It soos| So s 1. Standard tolerances 
[ta pu | ££ range from + .010 on small wo 
ae | S S 3 2 : : F & + .062 inch on large. : 
|" Ssood| Sol ae 2. Tolerances between + .003 
a es + .010 inch. . 
Pid glee i S F 
EEE Be: = 3. Tolerances between + .000 
4 i Saeia = + .003 inch. 7 
é g eiaedee The above analysis coupled witl 
. geaals we thorough knowledge of engine & 
3 EegEIS "2 operation permits the drawing up 
a number of machining tables Wil 
will cover any kind of work whidl 
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done on engine lathes. Table 1 covers 


boring, turning, or facing non-ferrous 
materials held between centers, in a 
chuck, or with a chuck and center. 
The total boring, turning, or facing 
time is found by multiplying the 
length of the cut in inches by the 














-8x"- Z -— 











Fig. 2—Drawing of solid casting for which 
cutting time is to be determined. 


diameter in inches by the proper con- 
stant selected from the chart on the 
horizontal lines designated by group 
numbers. To this is added a tool 
constant selected from the two bot- 
tom lines of the table. 


The tool constant includes time for 
changing feeds, speeds, locking and 
unlocking the carriage, setting the 
cutting tool, setting cuts, gauging 
time, engaging and releasing feed, 
and starting and stopping the ma- 
chine. The number of times time for 
these operations is allowed depends 
upon the number of cuts necessitated 
by the characteristics of the job. 

Because of the high cutting speeds 


speed cannot be obtained op { 
smaller diameters. The minim 


columns of the machining table, 

Cutting time is quickly and eqgml 
obtained from this table. Ass 
that the solid casting shown by} 
2 is to be machined in accordy 
with the drawing at the 3 in. di 
eter section. The job may bel 
between centers and will be ¢ 
as strong. The fine finish is ¢ 
for. The tolerances come within i 
second classification. The material 
common brass which is grouped 
Group 2.: For these conditions 
constant of .0034 is selected from 
table for machining. The tool 
stant is .0422. The tool turning tin 
is therefore 


8.25 x 8 x .0034 + .0422 = 
.1264 hour. 


Similar tables may be compiled fi 
grooving, parting, drilling, boriy 
reaming, threading, and so on. It 
quires a good deal of work to a 
pile the charts, but once they 
available, the computing of cutti 
time may be done in a few seconi 
The values obtained are accurate, i 
one methods engineer is able to esti 
lish many time values each day. 


Formulas that are accurate a 








OUTSTANDING PERFORMANC 
provided by 


: ebiad goa ce FEATURES 

em G. K. Single Lever Con- 
trol Lathes will gid 
you the production ef 
ficiency you want 0 
your lathe work. Wri 
for catalog describi 
complete details. 


| THE GREAVES-KLUSMAN TOOL CO., Cincinnati, 
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; RU CENTROLE 


he last 


of . Pere: FOUR-SPEED: AND REVERSING 


e. 


> ~ » SEOMPALT 
[gg RELIABLE ©} je 


ECONOMICAL: 
MODERN: FINE .,, 
APPEARANCE 


Stock Types include: 














iit exe) Regulation Enclosure, | 1 isis 
ota Weather-proof, Oil- 
x, ori | Filled,Flange mounted 1! 
| 


wal--Foot operated | 


New Models in over 50 different 
for various Mounting and 

Switching arrangements: many types 
are now standard equipment on new 

‘ machines. We also furnish Special 
*" controllers. (Send for new Catalog 36) 


) | 
5 h.p. 2-Speed IIR 


ru RN AS ELECTRIC COMPANY 


WEST ALLIS — WISCONSIN 
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easy to apply can be compiled yy 
practically any class of work, | 
fact, on certain work of a miscellay 


ous or varied nature, such as stop 
« 


room work, it is impossible to e . 
lish time values by individual ty y 


study, and formulas which congijih 
IVIGANS} [ EX IRR and allow for all of the variah 
which surround the work are a nee 


sity. Time values are being set q 


i & y t i | | f M 4 % t from formulas covering the follow 


lines of work: 


All kinds of machine work. 
Bench fitting and assembling, ; 
All foundry operations. i 
Are welding. J 
Drop forging. i 
Painting. , 
Window washing and janitor woh ¥ 
Maintenance and repair work. 
Tool making. 

Inspecting. 

Pipe fitting. 

Clerical and office work. 
Printing and type-setting. 
Packing and shipment. 


In the final analysis, it may bk 
said that formulas permit quick, ac: 
curate, and consistent establishing oj 
time values, and make possible the 
economical application of incentives 
to small quantity or jobbing work. 





More than ten years ago Master pioneered 


the first integrally built Geared Head Motor. 
METHODS FOR THE rAssiCae 

: N L-CLAD STE 
Each year since that time more Geared Head ll go trace nal me A 8s 
bulletin T-4, includes all the data thi 
has been accumulated over the past fire 
years on approved methods of fabricat 
ing Lukens Nickel-Clad Steel. In col 
than any other. What better recommenda- secutive order the booklet takes up th 
subjects of physical properties, cold 
working, annealing for cold pressing 
heating for hot working, surface cleal- 
: ing, joining, metallic arc welding, type 
than the continued preference by the major- of joints, carbon arc welding, acetylent 
welding, atomic hydrogen pprer a 
‘ . elding, cal: 
ity for Geared Head Motors built by Master? ong ion iti, nae ea 
hydrogen welding, peening welds, forge 
welding, riveted joints, design, and ap 


THE MASTER ELECTRIC COMPANY plications. Copy free on application 


DAYTON one) U Lukens Steel Company, Coatesville, Pa 


Motors have borne the Master nameplate 


tion could even the shrewdest buyer have 
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ROLLER 
oo 


NFAVORABLE OPERATING CONDITIONS only serve to 

emphasize the advantages of Baldwin-Duckworth Roller Chains. 
The drives here illustrated, for example, are almost buried in sawdust 
and waste, yet they convey lumber away from the saw month after 
month with unimpaired efficiency and without special attention. 
If there is a conveyor job in your plant that has to face severe con- ~ 
ditions of any sort you will find Baldwin-Duckworth precision ma- 
chined, Roller Chain and Baldwin Accurate’ Cut Sprockets will give 
you smooth and uninterrupted operation. Our engineers will advise 
—free—on proper selection and installation. BALDWIN-DUCK- 
WORTH CHAIN CORPORATION, SPRINGFIELD, MASS. 














70 MODERN MACHINE SHOP 


Lock Nut Designs 


UBLICATION of an article under the 
above title in the February issue of this 
magazine has brought forth responses from 
readers in the way of additional nut-lock- 
ing devices. These will be described in later , Before setting Gal 
issues, but this month we present a popular 
device known as the “Everlock” Washer, 
made by Thompson-Bremer & Co., 1640-E 
West Austin Ave., Chicago, Ill. 
The Everlock Washer has a number of ae 
projecting teeth so formed that the washer , 
not only acts as a spring when the nut is 
tightened down, but each tooth is formed 
so that one edge will be forced into the After setting down 
work and the other into the bottom 4 
face of the nut, thus locking it. The of g wrench, although the bo we 
the nut may be sheared, but it will 
practically impossible for it to Wi 
loose. ’ 





FOOTE SPEED REDUCERS. An 
page catalog presenting the Brad Fo 
line of speed reducers is now being) 
sued by Foote Gear Works, Inc, 
S. Cicero Ave., Cicero, Ill. The cat 
illustrates and describes flexible ¢0 
lings, cut gears of all kinds, power tral 
mission equipment and sprockets, al 
gives examples of applications of 
equipment. Complete data is given 
each unit, including ratios, motor spe 
fications, and price list. The units 
illustrated with photographs and ll 
drawings. Dimensions are given 
inches, together with weights and mo 
frame numbers. Copy free upon requéy 





“MICHIGAN” GEAR __ FINISH “A 
PROCESS. The key to accuracy 
lower costs in the matter of gear fm 
duction is contained in a 4-page it 
which explains in detail the “Mich 
spin i cael rae: finishing process. A copy of — fol 
“ ” can be had upon request to ues 
wae Tool Company, 7171 E. MeNichols 
Detroit, Michigan. 





washer is made of a special steel 


which gives it the necessary “spring” RELAYS, timing devices, thermos 
to produce the desired result, and will Pots and ladles, resistors, thermal ring 

. ‘ insulators, and similar equipment : 
spring back to shape after being re- - gescribed and illustrated in a 28-D¥mES 


leased, thus making it possible to use catalog that has just Le 
4 Struthers Dunn Inc., . si 
the washer many times over. St., Philadelphia, Pa. Copy free WW 


The nut can be loosened by the use application to this firm. 





arch, 1936 


ELL 


MODERN MACHINE SHOP 


1450 PIECES PER HOUR! 
DOUBLE THE OLD OUTPUT! 


New speed. New precision. New produc- 
tion volume. Notice the quick-acting fix- 
ture. No clamps or hold-downs here. 
Notice the very thin wall of the casting. 
Yet the rigid Haskins spindle maintains 
a class 3 fit without difficulty. 


The exclusive features of the Haskins 
Method are illustrated and explained in 
our new booklet, “High Speed Precision 
Tapping.” Write for your copy. It’s free. 
It will pay you to read it. R. G. Haskins 
Company, 4667 West 

Fulton St., Chicago. 


One of a series of case 
histories showing tough 
jobs made easy by The 
Haskins Tapping Method. 


Material Zinc Base Die Casting 
Size of Thread 

Length of Thread 

R.P.M. Threading 

R.P.M. Threading ‘‘out’’ 
Production....4450 Pieces per Hour 


ns METHOL 
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This department is a clearing house for ideas... 
use in your shop, send in a description of it... 


Ideas from Readers 


If there is a “kink” or short cutiy 


Each one published will be paid fy 





Cradle for Transporting 


Electric Car Trucks 
By S. J. RaETz 
HE illustration shows the equip- 
ment used to lift and transport 
subway car trucks at the maintenance 
shops of the Independent Subway 


Lifting a subway car truck at the Independent Shops in 


New York City Subway System 


System, New York City. This equip- 
ment, generally known as a “cradle”, 
is simple to manipulate and safe. 


The cradle consists primarily of a 
section of 8-inch I-beam, from each 
end of which is suspended a much 
lighter section carrying hooks for 
grappling the wheels, the whole be- 
ing suspended from the hook of the 


traveling crane by means of ané 
piece riveted to the I-beam at ' 
middle as shown. : 
The light sections carrying { 
hooks are attached to the im 
I-beam by means of short, hey 
lengths of chain, one of which, i 
stead of being attached directly , 
the light I-beam, is a 

tached to one of the hook 

The hook, in turn} 

equipped with a hantk 

and is pivoted to the bea 

so that it can be swum 

to clear the wheel unti 

the solid hook has bee 
located under the rim ¢ 
the opposite wheel, the 
the pivoted hook is swuy 


of the cradle in place, tl 
signal is given to pick i 


harder the pull, the mor 
firmly the hooks are hel 
in position and the sur 
the lock. There are 
slings to make, no dang 
of slipping, and the crate 
can be hooked in position on the @ 
truck without difficulty. 





Automatic Reversing 


Mechanism 
By JoHn A. HONEGGER 
N AN automatic cable-winding m 
chine recently designed by i 
writer it was found necessary to Ih 
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Automatic 
Bar Push-Up 


arch, 


Automatic in fact, requiring no more at- 

tention than an automatic screw machine, 

the new MARVEL 6A and 9A Production 

Saws will feed to length and cut-off from 

solid bar steels (to make gear blanks, for 

10 pleces 6” round or 160 

round (or other bar sizes to 

10x10” proportio ror} every hour floor- 
to-floom——AUTOMATICALLY! 


Far heavier, with full ball-bearing con- 
struction, they will maintain this terrific 
speed all day, day after day. They cut 
cutting-off costs to a fraction,—save stock 
(chip loss) and setting-up time. 


These new, far better, full ball-bearing 
= are the culmination of over a 
ntury of specialization In the 
Building of automatic sawing machines. 
also available in plain models 


‘ . 
: They are 
A R V FE H i without automatic bar push-up. 


Automatic-Production Write for Bulletin 600-A 


WACK SAW MACHINES = ARMSTRONG-BLUM MFG. CO. 


6A and 9A from the MARVEL Line « i 
; wd Comprises saws for every metal- The Hack Saw People 
utting need. 345 N. FRANCISCO AVE. CHICAGO, U. &. A. 
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corporate an automatic reversing 
mechanism to allow reversal of the 
winding guide at any point from zero 
to the maximum, so that reels of 
various widths could be wound on the 
same machine. The various feed 
pitches required for the different 
windings were obtained by means of 


side by the pins J in form K, 
was pivoted at L. It should bey 


was keyed to the shaft N. This{ 
was made integral with the 





ways for theg 
ted rod T. o 














Drawing of Automatic Reversing 


a series of pick-off gears not shown 
in the illustration. 

The input to the mechanism was 
applied through the gears A and B, 
which rotated in opposite directions. 
These gears mated with gears C and 
D, which were pinned to the shafts 
E and F. Clutch slots were milled 
into the ends of the shafts. Only one 
slot is shown in the drawing, but the 
clutches were of the usual multi- 
tooth type. 

A combination gear and spool H 





was pinned { 
free-wheeling j 
wheel W. Ti 








Mechanism 


flywheel was 
signed so that iw 
would lock will 
the shaft in omy 
direction, but um 
lock in the op 
site direction 
run free. Upd 
the opposite etl 
of the shaft a similar free-wheelitt 
flywheel was located, but arranged ti 
lock in the opposite direction fro 
the flywheel W. The spring X ke 
the clutch in mesh with the gears ( 
or D until acted upon by the fork i 
In operation, the spool H in met 
with the gear D would cause th 
leadscrew P to revolve in the salt 
direction as the spindle of a lathe, # 
shown. The operation of the lest 
screw would move the guide Q in tH 
direction indicated by the arrow ! 
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WHAT SHOP MEN 
ARE SAYING aow 


Pasco CROCAR) 
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MARK _ ee Steel 

















MACHINE TOOL CAN BEARING 
BUILDER MANUFACTURER MANUFACTURER 
Crocar Plug gage for inner 
forming tops and bottoms of race of ball bearings gaged 


says that Crocar gives better Crocar dies for blanking and 

results as a work-rest for cen- : ich i 

is titer ; sanitary cans produced over over 9000 holes which is 1500 
grinder than anything 300,000 blanks before re- better than next best steel used 


they have ever tried. grinding was necessary. by them. 


VANADIUM-ALLOYS STEEL COMPANY 


LATROBE, PENNA. 
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Prerry poor economy to make 


expert hands struggle with heavy 
loads! It tires workmen—takes too 
long — costs too much—slows up 
production of men and machines. 
The P&H Zip-Lift brings you a new 
and better method for floor-to- 
floor handling— 

turns wastetimeinto 

profit. Because it’s 

so much easier to 

install, to operate, 

toown—the Zip-Lift 

can save money at 

many points around 

your shop. Ask us 

for ‘‘spot handling”’ 

suggestions. 

HARNISCHFEGER CORPORATION 


ESTABLISHED 18: 
4535 W. National Avenue ¢ ‘Taenies, Wis. 


Zip-LitT 


STOPS WASTE 
WITH “SPOT HANDLING” 
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until it contacted the shoulder 7 
the rod T. The guide would ¢ 
push the fork K, forcing the spool 
move out of the slot G until it} 
become entirely disengaged. Att 
point the leadscrew P would nom 
stop revolving. 

However, the energy stored 
the free-wheeling flywheel would, 
tinue to revolve the leadscreyw j 
the fork K had passed through 
high side of the arc and a little 
yond, at which point the sprin 
would snap the spool H over agg 
the face of the gear C and into 
slot. At this instant the leadse 
would reverse and the opposited 
wheel would gather momentum { 
the reversal process. 

After a trial run it was found ng 
essary to make the bearing surfag 
in the free-wheeling flywheel a ff 
tion fit, so as to “brake” the i 
wheeling flywheel slightly and } 
it down to a speed below the runnit 
speed of the shaft; thus when 
brought into operation it could 
mediately pick up in the proper 
rection. 





Recessing Tool for Drill 
Press 


By Avsert A. Down 
N order to cut production w 
and eliminate a certain am 

of handling, it became necessary® 
develop a tool with which a recess 
operation could be performed in® 
drill press. The tool shown inl 
cross section drawing herewith 
the result. 

The work, indicated at A, is @ 
iron hub with a flat base. The 
C is drilled, reamed, and count 
bored; the small hole D is drilled, @ 
the recess E is cut. The exactl 
of the recess is of relative unim 
tance because it is used only # 





VINNING 


In the opening announcements of the NEW Nicholson, 
Black Diamond and McCaffrey Files we urged file users 
to make the test of actual use in their own plants. 


FOR EVERY PUR? Ga 
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retaining groove into which a soft 
bushing is expanded. 

Owing to the small size of the 
work and the limited amount of space 
available, there was not much oppor- 
tunity to make tools with adjusting 
mechanisms, but as the speed was 
slow and no scale was encountered, 
this was not a great drawback. The 





\7/) 


Cross-Section Drawing of Recessing Tool for 
Drilling Machine 


design of the tool is both simple and 
sturdy, consisting primarily of a 
shank F the upper part of which is 
tapered at G to fit the spindle of the 
machine. The lower end of the holder 
is piloted to provide the necessary 
rigidity. 

To provide for the operation of the 
recessing lever K, a slot is cut in the 
shank at a 30-degree angle from the 
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center line, and across the bo 
this slot a hole is drilled at a 4 
gree angle. The recessing leye 
pinned in position in the slot by 
pivot M, and a filler block 0 js 
chored in the slot to provide 
rigidity. The lower end of th 
cessing lever projects into , 
across the top side of the toolhj 
which is ground on all sides 
the cross-hole in the shank, 
toolbit H is of the correct lengi 
that, when the upper end of the 
ating lever K projects from the 
the point of the toolbit is unde 
surface of the shank. The spriy 
is provided to hold the upper a 
the operating lever out of th 
and thus keep the toolbit in mi 
reaches the correct position for r 
sing. 

To provide for feeding the tu 
into the work, the sleeve P was m 
and threaded onto the shank wit 
16-pitch left-hand thread. The in 
of the sleeve is ground to a rum 
fit on the shank, and the outsite 
knurled so that it can easily 
grasped by the operator. The lo 
end of the hole in the sleeve is gru 
taper is shown at R. 

To operate, the spindle is lowa 
until the shank has _ reached | 
proper depth in the work. 1 
with the spindle revolving at a 
rate of speed, the operator al 
nately grasps the knurled sleeve 
releases it, holding it for one or 
seconds each time. By holding 
while the spindle is revolving, 
causes the sleeve to be threi 
downward, forcing the upper etl 
the operating lever K into the’ 
and thus feeding the toolbit H' 
ward. In this manner the reces] 
cut to the desired depth. Then, 
grasping the sleeve while the spi 
is reversed, the toolbit is withd 
into the shank until the shank cl 
removed from the hole. 
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Socket Head Cap Screw 


Every mechanic, when driving screws, 
will invariably use his fingers as much 
as possible, because they are much hand- 
ier than any wrench and save time. 


With the Knurled “Unbrako” he can 
drive much faster, as his fingers ac- 
tually become geared to the Knurled 
Head so they can’t slip. 























peer 
2 


Smooth Head Screws, hard to get 
hold of are much slower to drive. 


The Knurled “Unbrako” is of exact- 
ly the same high — as the smooth 
sie “Unbrako”, 


BUT COSTS 
NO MORE. 


>? 


eB Bree) 


~ 


~ 


oo 
we 
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Fo a 
—_ 


\ 
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U. &. & Foreign Pats. Pending 
Order by Name—Specify: 
The KNURLED “UNBRAKO” 
FREE SAMPLES 


STANDARD PRESSED STEEL CO. 
Jenkintown, Pa. 


ek 
q 
(CC (( (man j 


Branch Offices and Warehouses U. 8. & Foreign Pats. Pending 
- nanpad CHICAGO 8ST. LOUIS Fingers become geared to 
NEW YORK BOSTON SAN FRANCISCO the knurled ‘“Unbrako”’ 
PITTSBURGH and therefore can’t slip 
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Mechanism for Reciprocat- 
ing a Shaft and Varying 
Its Point of Reversal 


By J. E. FEnno 


LANETARY gearing which im- 

parts a reciprocating movement 
to a shaft and varys uniformly each 
succeeding point of reversal is used 
for driving the agitator of a machine 
for mixing and bottling a certain 
household chemical. One advantage 
worthy of note in connection with 
this type of gearing is the absence 
of shock when reversing and the re- 
markable quietness with which it 
operates. Consequently, there is 
little wear in operation. 

The construction of this gear unit 
is simple and is relatively inexpen- 
sive. Its chief parts consist of drive 
shaft A upon which is keyed an ellip- 
tical gear B meshing with a dupli- 
cate gear C keyed on the short shaft 
D. On the other end of shaft D is 


2 \} > 
x > } ” a A 


+ 
Set rr reerrdyey torr See EASES 
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keyed the gear E, which meshes 
the internal teeth O cut all ay 
the inside of the drum F, 


Shaft D is free to turn in they 
G, and this arm in turn is fre 
turn on the shaft A and in they 
low sleeve on the drum. This ¢ 
is supported by means of the gk 
in the long bearing H secured ty; 
machine. To extension shaft J 
arm G is keyed the driven men) 
which, as already mentioned, js j 
mixing machine agitator. 

Gear K is also keyed to shat 
and meshes with idler gear L on} 
stationary bracket T fastened to{ 
machine. Idler gear L also mesy 
with the internal ring gear M 
has the same pitch diameter as 
teeth O. Incidentally, the diametris 
pitch of all the teeth in the unit 
the same for all gears. The cover 
is a flat circular plate secured 
bracket T by screws. This cover 
cludes dust, etc., from the gears 4 
bearings within the drum. 
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Planetary Gearing with Elliptical Gears for Reciprocating a Shaft and Varying Its 
of Reversal 
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“FILES WITH METAL SAW TEETH 


in the g aN Revolutionary Idea in File Making” 


1 is free 


in the } 

‘a 7 Announced and first put on the market less than two 
onal % years ago. 

shaft J 

en men Instantly recognized 

ned, is| by File Buyers and 

to. shaft Users Alike by a 

r L oni brilliant and distinc- 


ei tot tive marking 
iSO mes) 


2ar M ! 
ter as {i 
diametrig 
the unit 
he cover 
secured 
> Cover @ 


(Color on the tang Trade Mark 
Reg. U. S. Pat. Office) 
Today their greater 
cutting efficiency and 
longer wearing qual- 
ities have won gen- 
eral recognition in 
mills, shops, and fac- 
tories for this major 
improvement in File 

manufacture. 


Use Red Tang Files. Ask 
Your Dealer For them. 


SIMONDS 


SAW AND STEEL CO. 


FITCHBURG, MASS. 
Established 1832 


NN 


\ 
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re ee tee tare Teena Sa et 
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The magnitude of the reciprocating 
movement depends upon the position 
of the foci of the elliptical gears. In 
this instance, the foci is located close 
to the pitch curve of the gears, giv- 
ing a relatively large angular recip- 
rocating movement to the extension 
shaft J. 

In describing the action of the gear- 
ing, the writer believes that the 
action will be more clearly under- 
stood by first assuming that gears 
K, B, C and E have the same pitch 
diameter; and that gears B and C 
are concentric instead of elliptical. 
If this were so and shaft A were 
given one turn, gear K, through idler 
L, would rotate the drum F at con- 
stant speed. Arm G, however, would 
remain stationary because the gear 
E would also be rotated the same 
number of teeth as gear K; hence, 
the pitch line velocity of gear E 
would be the same as that of teeth 
O. Consequently, gear E would sim- 
ply roll in teeth O without changing 
the angular position of arm G. 

Now to return to actual conditions, 
let us replace the concentric gears 
B and C just assumed by the ellip- 
tical gear shown. Since gear B ro- 
tates at a constant speed, the angular 
velocity of gear C will increase dur- 
ing the first half revolution from the 
position shown and decrease during 
the remaining half. During each 
half revolution, there is one point of 
tooth contact at which a one-to-one 
gear ratio is obtained. At this point, 
arm G is momentarily stationary as 
in the case when gears B and C were 
assumed to be concentric. This point 
occurs somewhere between the maxi- 
mum and minimum velocity ratios of 
these gears. Hence, the angular 
velocity of gear C is first accelerated 
and then retarded after one point is 
reached; and after the other point is 
reached, the angular velocity of this 
gear is first retarded and then is 


accelerated. 

In the former case, the pitch j 
velocity transmitted to gear E 
greater than that of teeth 0; ty 
arm G with extension shaft J 
rotate in a counter-clockwise dip 
tion or in the same direction ag sy 
A. In the latter case however, j 
pitch line velocity of gear E js }, 
than that of O, so that arm ¢ 
shaft J reverse their movement y 
rotate in a clockwise direction, T 
movements are repeated successgiys 
so that a constant reciprocation 
arm G and the extension shaft 
results. 

The desired change of the poit 
of reversal is obtained by vary 
the number of teeth in either of 
gears K and E. In determining 
positions and the changes in ti 
points of reversal, the work is great 
facilitated by laying out the varin 
relative positions of the arm G; 
the elliptical gears during one con 
plete cycle. 


until the correct sizes are found thi 
correspond with the desired recipn 
cating movement. 





Tap or Die Holder for 
Lathe Tailstock 


By J. E. Moore 


HE tool illustrated was design# 

to hold either a die of the smal 
circular variety or a wrench in whit 
a tap can be gripped, and is intentdl 
for use in the tailstock of an engilt 
lathe. The tool consists primarily 
the shaft C, upon the end of whit 
is located the recessed section B ail 
to which is attached the handwhed 
A. The shaft C is free to slide all 
rotate in the Morse tapered 8 
D. The holes H are provided in ore 
to allow the shavings to escape, 
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LOWER 
METAL 
CUTTING 


Built in 2 sizes: 


No. 8 capacity 
8x16" 


COSTS 


No. 4 capacity 


4” rd. or 74%4"x3”" 


with the 


WELLS BAND SAW 


Will Cut All Kinds of Tubing 
Cuts all shapes--at any angle 


Using the band saw 
principle of contin- 
uous cutting, exces- 
sive friction is elim- 
inated and the ma- 
chine can be oper- 
ated at high speed 
without the use of 
coolant. 


DEALERS 
WANTED 


Invaluable for tool room or production work, this sim- 
ple sturdy machine will enable you to reduce metal 
cutting costs by making 50% more cuts in the same 
time with a corresponding reduction in labor cost 
per cut. 


Equipped with a convenient two-piece vise, the material 
can be quickly adjusted and cut at any angle. The 
Wells Band Saw will handle any metal, thick or thin, 
sheet, rod or tubing up to the limits of its generous 
capacity. Rigid ball bearing saw guides insure accuracy. 
Learn more about the advantages of the Wells Band 
Saw. 


Write for Descriptive Folder Today 


THE WELLS MANUFACTURING CORP. 
315 SEVENTH AVE., THREE RIVERS, MICHIGAN 


Representative in England: Gaston E. Marbaix, Ltd., Vincent House, Vincent House Square, London. 
New York and Connecticut Representative: Wm. Halpern & Co., 53 Park Place, New York City. 
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the small setscrew E is used to lock center hole in the tailstock, then ¢ 
the tool in position. handwheel is gripped and prevents 
The hole at the front end of the from revolving while the machine 0D 
tool is bored just large enough to erates at a slow rate of speed unij 
the tap or die has cut the & 
L/ sired length of thread, 4 
this point the wheel igs » 
— leased and allowed to revoly 
SON with the work until the latly 
Uf Yy Y SDN spindle has been reversed 
IEEE For certain kinds of work th 
tool is very handy, as wi 

as inexpensive. 



































SILENT STEEL GEAR FOI). 
ER. The John Waldron (Cw. 
poration, Dept. M., New Brum 
: , wick, N. J., manufacturers ¢ 
take a small die. A steel piece of the the Waldron Silent Steel Gear, has 
same size as a die can be made and nc gang tage «= ag > al in. 

: of the elements of s 
a square aperture cut into the center  gijence in gear operation. It iikewiln 9 
of it so that the square end of a tap-_ fers to the Waldron Silent Steel Geu 
shank can be inserted, making the Blanks igre rege 2 
. zes an xed face w: S. copy of 
tool adaptable for holding taps. the bulletin is available to any inte 
The shank D is inserted into the’ ested executive. 


Tap or Die Holder for Lathe Tailstock 





A handy copy of the Bunting catalog 
will save time, trouble and expense almost 
every day. It describes over 600 different 
sizes of completely machined and finished 
Bronze Bearings, 121 sizes of Machined 
and Centered Cored and Solid Bronze 
Bars, and many other bronze products 
usually made to order but which you can 
now obtain instantly at any time from 
the stocks described in this catalog. 
Write for your copy. 


THE BUNTING BRASS & BRONZE 
COMPANY 


TOLEDO, OHIO 
Branches and Warehouses in All Principal Cities 


BUNTING i; 


MACHINED AND CENTERED BRONZE BARS 
ANTI-FRICTION METAL 
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» then th 
preven ] 
achine 0D 
peed unii 
ut the (6 


read, 4 
eel ig pr 





t 
thea A you taking full advantage of abrasive 
wall wheels in your cut-off operations? And 





are you obtaining the very lowest costs by using 












» a8 wel 

Norton Wheels? You'll like the way they eat 
AR FOU through metals or non-metals, solid bars, tubing 
vEh and other shapes. 
+t There's a complete line of Norton Cut-off 
steel wi Wheels — from husky brutes for slashing 
eel Gel’ through stone to paper-thin disks for slitting 
op i pen points. There are Norton field engineers 





ny inter. 






who specialize on cut-off work—who can help 
you on your problems. Their experience is 
available for the asking. 













(A booklet giving full information about Norton 
Cut-off Wheels and their use, will be sent on 
tequest—no charge. 


NORTON COMPANY, Worcester, Mass. 


New York Chicago Detroit Philadelphia Pittsburgh 
Hartford Cleveland Hamilton, Ont. London Paris 
Corsico, Italy 












Wesseling, Germany 





Laboratory Ware; Refractories; Porous Plates and Tubes—Non-slip Tiles, Treads 
i Cloths—Oilstones and Sharpening Specialties. 
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Over the Editor’s Desk 


Incentives 

E are particularly pleased with 

the manner in which Mr. 
Maynard’s articles on “Methods En- 
gineering” have been received by our 
readers, as evidenced by the number 
of requests we have had for extra 
copies of these articles. The study 
and application of correct methods 
of working is a valuable branch of 
engineering, and as such is being 
applied in a _ constantly-widening 
field. Just as long as our social and 
economic system provides an incen- 
tive for a manufacturer to turn out 
a good product and to merchandise 
it in competition with other manu- 
facturers, just so long is it going to 
be necessary to provide an incentive 
for the individual worker to do his 
best in matters of both quality and 
quantity. 

The fact that the application of the 
principles under discussion eliminates 
all unnecessary movements and re- 
duces the time and effort required 
to the minimum does not necessarily 
mean that the worker is being driven 
to his utmost; unnecessary labor is 
waste, and the elimination of unnec- 
essary movements is simply the elim- 
ination of waste. There are many 
tasks which, given a dozen different 
workmen, would be accomplished by 
a dozen different methods, no two of 
which would require the same amount 
of effort and time. Obviously, one 
of the methods is the best and the 
others should be discarded. And, 
nine times out of ten, an analysis of 
the job by a trained engineer would 
reveal extra movements which could 
be eliminated and the waste further 
reduced. 

There is no excuse for waste! 


Evolution 
According to reports from 

visitors to Russia, the system of 
education that was inaugurated 
the revolution is having its effect, 7 
Russian people are adopting | 
modern styles in wearing apparel, 
the Russian newspapers are carry 
large quantities of advertising wii 
is intended to create a market { 
modern accessories to living. The; 


factories of all kinds, which, in 
will call for machinery and equipma 

However grueling the conditis 
may be under which the Russian p 
ple are existing at the present tin 
nation-wide education is a tool wi 
which these conditions will sooner 
later be rectified. 


Electric Current 

The amount of electrical cured 
consumed in 1935 exceeded by 7» 
cent the amount used in 1934, and 
appears that the increase in 1936 ow 


1935 will be even greater. This «1 
stant increase in the use of electric 
means an increase in all sorts of i, 
dustrial operations for which cure 
is necessary, as well as the increase! 
manufacturing necessitated by thei 
creased use of electrical appliang 
and machines. 

There are approximately 65,000, 
electrical household appliances int 
in the homes of America, yet 50 yell 
ago it was the general concensus| 
opinion that Edison was crack-braité 
Within these 50 years we have oi 
to recognize the fact that electric 
is the power that actuates allé 
ation, and now we think of electtt 
first in connection with any task wi 
power is required. That should 
good lesson in being open-minded. 





"@eNorton engineers who have 


had years of practical pol- 


jctme ishing experience will be 
-Eeglad to study your polish- 


ing jobs——to make sure 


Weethat you get just the right 


abrasive in size, shape and 


ime featment that you require. 


Horton Company 


Worcester, Mass. 
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INISH is essential in the polishing of automobile 
fenders —— there can be no imperfections in their 
surface —- no die marks to show through the 
enamel. Because Alundum Abrasive gives just the 
desired finish and does it quickly and economically 
too, it is the popular choice throughout the automo- 
tive industry. 
Of course, there are definite reasons why Alundum 
Abrasive does such a good job — and three of them 
are: 
1. Uniform Size — special Norton sizing methods 
insure grains of exceptional uniformity — no over- 
size grains to scratch or mar the surface. 
2. Strong Shape — special Norton crushing and 
screening processes give a strong, blocky shaped grain 
(designated as E-1) that stands up and gives long 
life. 
3. High Capillarity — special Norton treatments 
give a grain of high capillarity. It sticks to the wheel 
head in spite of the severe treatment it receives in 
fender polishing. 
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New Shop Equipment 





Special Fellows Gear Shaper for 
Using Gap-Type Cutters 


The Fellows Gear Shaper Company, 
Springfield, Vermont, has placed on the 
market a special Gear Shaper, shown in 
Fig. 1, which is arranged especially to 


Fig. 1—Special Fellows Gear Shaper arranged 
for using gap-type roughing and finishing 
Gear Shaper Cutters. 


make use of a new cutter known as the 
“gap-type”. This type cutter is adapted 
to the rough and finish cutting of ex- 
ternal spur and helical gears in one 
operation. The teeth on the circumfer- 
ence of the cutter are interrupted by 
one or more gaps, depending on the di- 
ameter and character of the work. The 
gap permits loading and unloading of 


the work without withdrawing the , 
ter from the work. The machin 
arranged with motor drive and gy 
matic electrical control to stop they 
chine when the gap in the cutte 
located in the most convenient positj 
to remove and insert the work, 


This gap-type cutter differs from ; 
regular Gear Shaper cutter in the 4 
lowing respects: (1) a single cutty 
used for both roughing and finish) 
the cutting being done by separate g 
of teeth; (2) the cutter is made ¥ 
a multiple of the number of teeth 
the work; (3) the cutter is held ) 
fixed position during the roughing, 
finishing cuts; and (4) the cutte 
rotated into depth, instead of being 
in radially. 

The gap-type cutter is made withs 
eral arrangements of the cutting te 
The cutter shown in Fig. 2, which 
used for cutting a 16-tooth helical p 
ion, is made with two sets of teeth: 
for roughing, the other for finishi 
The roughing teeth are made sho 
and thinner than the finishing ¢ 
In this case the work makes two 
lutions to one revolution of the ¢ 
and, of course, completes the gear 
one operation. Cutters are also 
with more than one gap and wil 
variety of arrangements of the cul 
teeth to meet requirements. 

The machine differs from the 
Gear Shaper in that it is arranged 
electrical control for timing the 
tion of the cutter-spindle. Fig. 3 a 
a close view of the timing mechal 
with cover plate removed to expos! 
operating mechanism. It will be nol 
that the limit switch is geared t 
upper worm-shaft and is driven by 
The ratio gears rotate the cams % 
operate the electrical control mech 
One cam acts to stop the machine, 
the other sets up an electrical ¢ 
preparatory to the operation of} 
“stop” cam. : 

The driving gears must have & 
relation to the number of gaps if 
cutter. For a one-gap cutter the? 
is 2 to 1, and 1 to 1 for a two-gaps 
ter. This application of the Gears 
and Gear Shaper cutter has severabs 
portant advantages, briefly mmar 
as follows: 

1. Gears can be rough and finish ¢ 
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IN NO TIME 








~ 
PLL PAY FOR MYSELF 





2 











for finishing small openings, 









dies . . . lapping small holes. . 









possible—a positive filter pre- 
2 vents the entrance of harmful 
Give wine dust. It’s the kind of a tool 





















a ees — that once you own it, you won- 
expose title with "a paca suc. der how you ever got along 
be notagpinte the ease with which the without it. Write for folder 
ed to aaa “Hand Grinding the Modern 
ven Way.” 





The Dumore Co., Dept 186-C 
Racine, Wis. 













is Is one of hun- 
nd more quickly. 





The Dumore No. 8 Hand Grinder is usually called the 
“handiest tool in the shop’’—it can be put to so 
many time and money saving uses. It is unequalled 
radii, and irregular 
shapes in all types of dies and molds . . . for correct- 
r  Hnish —— ing inaccuracies in blanking dies . . 

Z rake of a forming tool . . . touching up taps and 
cutters . . . sharpening dinking, button and acorn 
. etc. etc. 


Send me folder ‘‘Hand Grinding the Modern 


No. 8 HG finishing up a _——Cty........- svssusycensdadsensabousobacseebbueeche 
+52. shing up a 
is of jobs it will do better Our Industrial Distributor Is............ dubel 


providing top 


The Dumore No. 8 is a high speed grinder, light in 
weight but powerful. It has a 1/40 h.p. universal 
motor, dynamically balanced for smoothness. An 
effective ventilating system makes continuous duty 


DO YOU KNOW 
that the Dumore Co. 
is one of the country’s 
leading manufacturers 
of PRECISION built 
fractional h.p. (series 
wound) motors? Du- 
more engineers have 
h 22 years experi- 
ence In designing and 
adapting power units. 


DumorE 


Way”. 
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Just Off the Press 


- Ses ig 


New Sutton Catalog 
No. 12 


Accessories for 
Automatic and Hand 
Screw Machines 


Diamond GRIP Collets—the only collets 
that give the advantages of Diamond 
Serrations. 


Compensating and Full-Floating Collets 
Master-Type Collets for hot-rolled stock, 
also Diamond Serrated. 


Single-piece and master-type Fingers. 
Tubes, Spools, and Nuts. 


Lathe and Milling Machine 
Draw Bars and adapters. 


Collets. 


Your request today will bring 
a copy by return mail. 


Sutton Tool Company 
2840 W. Grand Blvd. 
Detroit, Mich. 
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with the same cutter in one, 
ation. j 

. The removal of material jg ¢ 
between roughing and f 
sets of teeth contained on the 
cutter; thus one cutter fulfills 
functions. 4 
During the entire cutting oy 
tion—roughing and finishingo 
position of the saddle remaing 
changed, thus assuring po 
control over size. 

. By the elimination of one hap 
operation and a decrease ip 


Fig. 2—Gap-type Gear Shaper cutters 
roughing and finishing helical pinions in 
operation. 


cutting time, production is i 
creased about one-third. 

. Total costs are reduced due to tl 
saving in cutting time, handl 
operating expense, etc. 

In some cases it is also possible tt 
obtain greater accuracy. This is & 
cially so in the cutting of small fp 
pitch pinions, due to a better distri 
tion of the cutting between various si 
of cutting teeth. 

The electrical equipment comprise 
constant-speed motor; motor staré 
with thermal overload protection; 
terlocking contactors of the “make” all 
“break” type; push button control st 
tion; automatic stop for use with rg 
lar cutters; and cam-operated ll 
switch. 

The application of this method 
control does not in any way interfer 
with the use of regular cutters on tt 
machine. When regular cutters 
used, the limit switch is rendered It 
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.. Cuts easily where other blades quit 


os @Reduces time per cut a third to a half 


ts Disston High-Speed Steel Hack Saws are 
- ¢ blades that cut die steel, pivot steel... do 
rious sf possible” metal sawing jobs. Standing 


for all that is best in Disston experience, 
a these blades mean increases in machine pro- 
tion; i duction—both per blade and per hour, which 
trol ste Makes their use the plainest kind of economy 


noi Doubles the work per hour per machine 


for the regular run of work in your plant. 

Write us for demonstration of this new 
power hack saw efficiency on your ownwork ! 

Henry Disston & Sons, Inc., 321 Tacony, 
Philadelphia, U. S. A. Branches: Boston, Chicago, 
Detroit, Memphis, New Orleans, Seattle, 
Portland, Ore., San Francisco, Vancouver, B. C. 
Canadian Factory: Toronto. 


“_ DISSTON HIGH SPEED STEEL 


Haek Saw Blades 


ters Sen ce ese ewer ae eee ame eee esnmas sonewaeeceseasesae @ secceseencasesesce 
lered it: Metal. Cutting 2 Manuals, | FREE. “Hack Saws" ’ “Files”, Circular Saws” , **Band Saws’’. Write name and address on 
margin below, clip and mail to us at 321 Tacony, Philadelphia. 





MODERN MACHINE SHOP 


Fig. 3—Close view of timing mechanism con- 
trol for use with gap-type cutters. 


operative by removing the driving gear 
on the upper worm shaft and setting 
the automatic stop control to stop the 
machine. Maximum capacity is about 
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2% inches pitch diameter, 6/8 aij 
pitch. ' — 


































Haskins No. 4 Heavy Duty Tappe! 


Because of the general acceptance 
the principles involved in the 
Method of High Speed Tapping, ag ep. 
bodied in their No. 1 and No. 2 type 
of machines, the R. G. Haskins Company, 
4667 W. Fulton St., Chicago, Ill, hy 
added to its line of tappers anothe 
machine of larger capacity. Known x 
the Haskins No. 4 Heavy Duty Tapper 
the machine is ideally suited for hap. 
dling taps from -in. to %-in. in png 
and from ;-in. to 5%-in. in steel, whe 
the work consists of light-weight cas. 
ings, forgings, stampings and screw m. 
chine products. 


The construction of the tap head en. 
bodies all of the salient features of thi 
lighter capacity machines. but is nece. 
sarily more rugged to conform to th 
heavier work for which it is intendy 
The head is driven by a specially de. 
signed 1 h. p. motor operating at 1 
r.p.m. through pulleys providing thr 
tap speeds of 550, 750 and 1000 rpm 
The reverse speed is double that of th 
tapping speed. The tap head mechan 
ism, which is readily removable, is en- 


















Sizes 14” to 36”. 





an ACCURATE LATHE .... 
that Slays ACCURAT 


Lasting accuracy Is bullt Into 
every Boye & Emmes Lathe with ff 
the unstinting use of only the 
finest materials, and with stelct, f 
honest attention to even 
smallest details. Over 40 year 
of experience building fine lathes 
exclusively has taught every 
Boye & Emmes engineer and 
craftsman how to make accurate 
lathes that STAY accurate. 


Extra profits and better re- j 
sults are yours with a Boye j 
G Emmes Lathe.... | 


“the LATHE with the} 
LONGER LIFE” 


THE BOYE & EMMES MACHINE TOOL 0. 


CINCINNATI, OHIO 










33 


22338 sie 


3 3 
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SCREWS 


. . SHOULD BE 
DRIVEN MECH- 
ANICALLY 





“THE JARVIS OVERHEAD SET- 

TERS”, for bench assemblies, are 

made in 2 sizes up to 5/16”. 

They are equipped with the 
famous Niedhammer Clutch, driving all screws 
with uniform tension. 


“THE JARVIS NIEDHAMMER CLUTCHES”. . 
for your drill press or portable tools, furnished 
in sizes up to 1” capacity, show a tremendous 
saving in spark-plug, valve and similar assem- 
blies. 


Write us in detail about your screw driving or 
nut setting problems, or better still, send us 
a sample job. 


The Chas. L. Jarvis Co. 


GILDERSLEEVE CONNECTICUT 


Other JARVIS products: JARVIS High Speed Tapping Attachments, Flexible Core 
and Casing, Flexible Shaft Machines and Rotary Files. 
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GIVE IT THE 
AIR 


And Eliminate Fatigue 


MODEL 25 
HI-DUTY MARKING MACHINE 


This machine operates from your plant alr 
line, and is one of numerous models built to 
produce fast, neat marking on metal parts. 
Hi-Duty marking machines may be had for 
practically any marking operation, and e 
will be glad to make recommendations upon 
receipt of your inquiries. Send prints or 
samples of parts to be marked, showing letter- 
ing and location, also state required production. 


GEO. T. SCHMIDT, Inc. 
1806 BELLE PLAINE AVE. 
CHICAGO, ILL. 











tirely enclosed in a cast alumiy 
shell, sealing the gears, beari 
spindle shafts from dust and foreip 
matter. : 
The tap head is stationary ang 4 
work is presented to the tap by rg 


Haskins No. 4 Heavy Duty Tapper 


the table, which is operated by mea 
of a rack and segment, through gea 
by a forward movement of the fH 
pedal. Two cushion springs absorb aly 
excessive or irregular pressure on tht 
— pedal, thus maintaining a constall 
eed. 

Unusual sensitivity of operation for) 
machine of this size is secured through 
the retention of the principles of desigi 
incorporated in the tap heads of th 
No. 1 and No. 2 types of machines, all 
through the exclusive features pertall- 
ing to the table lifting mechanism jut 
described. 

Positive lubrication is afforded by% 
rotary pump, the amount of flow bell 


standard “Acorn” die and holder mij 
be installed instead of the collet chut 
to permit of external threading. 
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@ CUTTERS 


LOW INITIAL 
COST 


Standard Ingersoll Zee Lock Cut- 
ter Blades used. Same Blade ad- 
aptable to many cutters. Blades 
when worn adaptable to smaller 
cutters. 


“i 
J 
= 
a 
bl 
e 
nn 


REPLACEMENT 
COST 

New set of blades at a fraction of 

the cost of new solid cutters. 


Furnished with Ingersoll Zee Lock 
Cutter Blades of High Speed Steel, 


a Super-Cobalt high Speed Steel, 

osign Stellite or Tipped with Cemented 

the Carbide. 

and 

po Have I il engii ] 
ave Ingersoll engineer your cutting 

= tools, special or standard. Write for 

y a tool charts and catalog. 

elng 

Ive. 

ire | 

ant. 

ta 


THE INGERSOLL MILLING MACHINE COMPANY 
ROCKFORD, ILLINOIS. U.S. A, 


eS 
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Farrel-Birmingham 60x30-Inch 
Two-Platen Hydraulic Press 


A new design of hydraulic press with 
a self-contained hydraulic power unit 
using oil as the fluid medium is an- 
nounced by the _ Farrel-Birmingham 
Company, Inc., Ansonia, Conn. Made 
especially for plastics and rubber mould- 
ing operations, this press may be readily 


FARREL 





Farrel-Birmingham 60x30-In. Two-Platen Hydraulic 


Press 


adapted for other work. It is of 140 
tons capacity and has platens 60 in. 
wide and 30 in. deep. Two 8-in. diam- 
eter rams working in the _ cylinders, 
which are integral with the bottom 
crosshead casting, provide a pressure of 
150 lbs. per sq. in. over the platen area. 


The top crosshead, which also serves 
as an oil reservoir, is provided with a 
steel bedplate on the top surface, on 
which is mounted the variable displace- 
ment pump with its driving motor. In 
a recess in the face of the top cross- 
head are mounted steam and hydraulic 
gauges, behind a _ protective shatter- 
proof glass. The gauge enclosure has a 
white enameled interior and the gauges 
are made easily visible to the press 
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operator by indirect lighting. p, 
steel side slabs are incorporated in 4 
press as tension members between 4 
top and bottom crossheads, instead 
the conventional tie rods. The 
slabs are machined to receive on 
sponding lugs on the top and botty 
crossheads and adjustment is provig 
by means of patented adjustable tape 
keys. 

Between the top and bottom ste 
platens and the top and mp. 
ing crossheads, ventilate 
grids are placed to lessen hy 
transfer between the plate 
and the crosshead. The ste 
platens are provided wit 
steam connections and the ta. 
sion slabs have proper cle. 
ance for the moving’ piping. 

To operate the press but oy 
valve is used, the simple ope. 
ing or closing of which ope 
or closes the press. Maximum 
pressure adjustment of th 


variable displacement pump j 
effected by simple manipuk. 
tion of the control handwhel 
on the pump. Once this pre 
sure adjustment has been # 

for the correct value for a param 
ticular operation, it requires 


further attention. 


cessible for 
maintenance. 
an appearance that is pleasiy 


with the present-day trend it 
industrial design. 


Magazine Feed For 
Automatic Forming and 
Threading Machine 
With the Landis Automat 





factured by the Landis Machine Com 
pany of Waynesboro, Pa., the bolts a 
usually fed into the transfer mechanism 
automatically from a hopper. The me 
chine will feed automatically bolts from 
*% in. to % in. or 1 in. diameter, wil 
thread length up to 2% in. and bi 
lengths from 1 in. to 6 inches. 

In order to provide for increasing t 
capacity of the machine to take bdlt 
longer than 6 in., a magazine feed hi 
been designed recently and placed 0 
the market by this company. The mi 
azine will handle bolts up to 7% 2 
long, which is the maximum lent 
which can be taken by the transl 
mechanism. By removing the hoppy 
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ra The Ricur lk: afar Hi. ere 


meant NON-STOP service 


Over 75,000 hours at 1,760 r.p.m. That is the record performance of a 2” x 10” 
Runner Centrifugal Pump furnished by the United Iron Works for the Clair- 
mount Transformer at the Pacific Coast and Electric Company’s station in 
Oakland. Installed in 1922, this pump has operated over 100 hours a week on 
Fafnir Wide Inner Ring Ball Bearings ever since, without any attention to the 
bearings except occasional lubrication. 

All Fafnirs have the friction-free strength assured by deep races and large 
balls of scientifically selected alloy steel. They are made by craftsmen and are 
subjected to unfailing inspections which guarantee uniform high quality. But, in 
addition, Fafnir Ball Bearings are made in a line so complete as to assure the 
exact combination of features which will provide, most economically, full pro- 
tection for every gear, shaft and wheel they support. 

Specify Fafnir Ball Bearings. Then take full advantage of the specialized 
engineering service which offers designers and builders the assurance that the unit 
exactly suited to the load and service conditions will be selected. Full cooperation 
is yours for the asking. THE FAFNIR BeariInc Company, New Britain, Conn. 
Atlanta... Chicago... Cleveland... Dallas .. Detroit ... Kansas City, Mo. 
Sc ening . .. Milwaukee . . Minneapolis. . New York . Philadelphia. 


Self-Aligning 
SType 


WortHwHite economies in seine and production are 
geen in every issue of Fa; house organ, “THE 
con”, We will gladly add your name tothe naiiliag list. 


FAFNIR 


BALL BEARINGS 
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leaf, the magazine can be attached di- ejected. All factors remaining equal 
rectly to the hopper. The installation ameter, pitch, thread length ar) 
can, therefore, be made to machines in ting speed), production will be ident 
service. with that of regular machine equip 
The bolts must be placed in the feed- with hopper leaf for fully auton 
feeding. The capacity range of { 
magazine feed is up to 91 
length of thread on ¥ in, t 
in. or 1 in. diameter bolts 
2% to 7% in. long and with 
thickness up to 1 in. The ley 
of the magazine chute is 35 ing 
from the loading end to the fy 
ing end and the number of 
which it will hold at one tin 
governed by the size of they 
heads. For bolts shorter thy 
in., the regular hopper leaf fs 
should be used. 





Niagara Master Series 4 


Inclinable Press 
To the line of stamping pr 
made by Niagara Machine & }j 
Works, 637-697 Northland 4 
Magazine Fees for Landis Automatic Forming and Buffalo, N. Y., has been added 
Threading Machine Master Series A Inclinable Py 

shown in the illustration. 
ing chutes of the magazine by hand, press is of the smaller size, har 
after which they are automatically fed a 1%-in. diameter shaft, and has & 
to the grippers, pointed, threaded, and designed especially for use in manut 


MR!’ WELL DRESSED BELT... 


g 
La] HAS A LONGER Metin 
USEFU I 
L L H F t e e oe 
XS) = Belts treated regularly with Research Belt 5 50 
Dressing have a longer productive life 8 
than untreated belts. Enthusiastic users 
of Research tell us that regularly treated 
belts not only last longer but also enable 
them to step up machine speeds with a 5 75 
resultant production bonus. Order a can 
your nearest distributor or write ? 


from 
direct to the Home of Research. 


Graton & Knight Company 5 50 
WORCESTER - - -_ MASS. 12. 


ESEARCH BELT DRESSING 
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WE ASK YOU-- 


Does your reamer grinding life cost as little as 


2 per .OOT" 


It would if you were using 


V7 & uv 


SERRATED BLADE CAM LOCK REAMERS 


Divide the cost of a set of the reamer blades you 
are using by the number of thousandths of an inch 
of grinding life they will provide and decide on their 
economy for yourself. 

Serrated blade cam lock reamers provide as much 
as ¥” grinding life on the diameter of the 412” 
size. Other sizes proportional. 


GoppArRD & GoppDARD Co. 
DETROIT, MICH. 
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Can You 
Count That Fast? 


This Productimeter, 5-BDW-7 is our 
answer to the demand for a counter 
capable of recording for modern high 
speed machines and instruments. It 
is a precision counter, the fastest made 
today, and will keep step accurately 
with production or testing machines 
with speeds up to 5000 r.p.m. 


No matter what you have to count or 
measure you will probably find in 
the Productimeter line of stroke, ro- 
tary, lineal, and electrical counters 
a model that will enable you to keep 
reliable production records. 


Productimeters 


firme OF inpusTBY jf} 


DURANT MFG. CO. 


1932 N. Buffum St. 173 Eddy Street 
Milwaukee, Wis. Providence, R. I. 











TELL US WHAT YOU WANT TO COUNT 





turing light metal stampings gy 
used in the jewelry, automotive, , 
tion, electrical, toy and other indyy 
using small parts. The A-1\4-In » 
has, however, been designed alon 
lines of the larger presses in the Nig, 
Master Series line. 7 

The press is equipped with the Nip 
14 point engagement sleeve clutch wi 
has been designed to provide the utp 
of safety, maximum strokes per mij 
and long life. Flywheel and thny 
spindle are mounted on anti-fric 


Niagara Master Series A Inclinable Pra 


bearings. The sleeve clutch is equip 
with a positive stop, locking device @ 
single stroke mechanism. The slide 4 
erates in double “V” adjustable gibs # 
provides equal support for the die it 
center to front and center to rear. 
breech block die clamp provides # 
support to the die under pressure. 

The press is equipped with an intl 
ing device which reduces handling ' 
by allowing material automatically 
drop through to the rear of the pm 
after each stroke. The press is 8° 
signed that there practically | 
change in the bed height when in W 
inclined position. 





arch, 1936 MODERN MACHINE SHOP 105 


PropuctTs 


MILLING CUTTERS, 
HOBS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
SPECIAL TOOLS 








Write Today for Catalog J 


BARBER-COLMAN COMPANY 


General Offices and Plant, ROCKFORD, ILLINOIS, U. S. A. 
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Standardized U. S. Tool Company Multi. 


ling et , A milling machine which can be y 
n either as a gh speed semi-automs 
over 6700 items a 
A.S.A. Standard has been developed by U. 8S. Tool g 
over 4200 items Inc., Ampere, N. J. The dual pum 
of the machine will make it espe 





Acme Drill Jig Bushings 
are made by the most ex- 
acting, scientific methods 
—insuring long wear, ac- 
curate fit, and absolute 
satisfaction. A standard- 
ized product. carried in 
stock for promot delivery 
in over 10,900 standard 
items—all completely fin- 
ished and ready for use. 
Special sizes made to or- 
der. 
Send for bulletin, 
containing complete 
details, sizes avail- 
able and low prices. 


ACME 


INDUSTRIAL 
COMPANY 














Carpenter * st. 
Chicago, Ill. 








U. S. Multi-Miller 


A copy of our 
new catalog useful to plants where both large pm 
: duction runs and numerous hand 
just published ing operations are the rule. 
will The power table feed is cam-operslt 
be sent on which makes it possible to obtain i 
request. desired table feed or combination ! 
speeds, and the changes of table spt 
and direction are controlled by 4 sil 
cam and lever which eliminates all di 
ger of “jamming” the work. Hand of 
ation is effected by means of a conve 
ently located hand lever and affords 
the advantages of a hand miller Wi 
horizontal feed. 
The machine is of compact or 
e 
COLUMBIA TOOL STEEL COMPANY [i iespyAsiNaripak lena Enaiabnee patie 





MAIN OFFICE AND WORKS 


0 E. 14TH STREET CHICAGO HEIGHTS. ILLINOIS , 
manipulation from operating position. om 
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BAD 


for taps 


EAT applied to crackers or taps makes their 
thin edges BURN. 

On crackers, crisp edges are appetizing, but... 

burned edges on tap teeth are brittle and distorted. 


Bath engineers have completely eliminated brittleness, 
chipping, and distortion, by grinding the teeth from the 
solid blank AFTER it has been properly hardened. 
Rockwell testing shows that the thinnest edges of the 
teeth then have the same perfect grain structure as the 
core itself, and the results are . 


@ Longer life between grinds 
@ More positive cutting 

@ Extreme accuracy 

@ Greater savings 


The super finish of the teeth . . . highly polished flutes 


. . . lapped centers . . . and the file hard tops, all insure 
the tremendous productive capacity of BATH TAPS. 


Let us make a survey of your tapping problems. 


No obligation for this chance to save on your 
tapping. 


John Bath & Company Inc. 


WORCESTER, MASS. 
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When other’ ’ 
Lock Washers Fail 


Use Gverlocks 
= 4 


THE2IN1 @ 


WASHERS 


that Combine 
Positive Locking 
and Powerful 


Spring Tension 


Tongues Make 
the Difference 


In case after case where other lock 
washers fail, Everlocks have made good. 


This halftone reproduc- 
tion of an  unretouched 
photccraph shows why. 
With the many sharp 
teeth forced Into the nut 
by powerful spring ten- 
slon positive locking is 
assured — vibration can 
never shake it loose. 


Why subject your equipment to the haz- 
ards of loose nuts, when positive lock- 
ing, combined with spring tension costs 
so little? 


Write for free testing 
samples and Judge for 
yourself Everlock posi- 
tlve protection agalnst 
loosened nuts. 


U. S. Patent 
No. 1775705 


Thompson-Bremer & Co. 


1640—E. W. Austin Ave., Chicago, Il. 








March, 


No. 462 Oliver Vulcan 
Electric Brazer 


An electric brazer for brazing top 
the ends of band saw blades, 4 
known as the No. 462 Oliver 
Electric Brazer, is now being mai 
by Oliver Machinery Co., Grand & 
Mich. It is stated by the manufa 
that this brazer makes a perfect, g 
band saw joint as smooth and g 
as the saw itself. The brazer is 
efficient on saws for cutting m 
wood. The Oliver Vulcan Electri¢ 
utilizes the electric heat of 
for melting down the soldering 
The brazer is well insulated 
voltage at the point of action is x 
that no shock can be given to the 


No. 462 Oliver Vulcan Electric Braz 


ator. There is no danger of fir, 


combustion, and no formation of 


on the saw blade. 


The brazer is regularly furnished { 
single phase, 60 cycle, 110 or 220% 


alternating current. A 60 cycle bi 
will work on 30, 40 or 50 cycles. 
other cycles and voltage the brazer i 
be specially wound. 

The top part or bed of the bi 
consists of a back rail, clamp plates 
clamps accurately fitted to hold 
saw and maintain it in perfect 3 
ment. To operate, the saw ends 
beveled and overlapped from 1/8 #4 
in., then a strip of % to % in. sok 


placed between them and the switd 


turned. After some seconds the t 
seam will glow and melt down the 
ing metal. It is stated that the cu 
can be controlled so as to prevent 
nealing of the saw blade. 
100 brazings can be effected by the 
of one kilowatt hour of current. 


More % 


~~ 











‘PIRAL SPECIALISTS 


}MMONS HOLMAN CO. | MANCHESTER, CONN. 
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Thor No. U-58 Portable Electric 
Sander 


The Independent Pneumatic Tool Co., 
610 W. Jackson Blvd., Chicago, has 
brought out the U-58 Portable Electric 
Sander shown herewith. 


Thor No. U-58 Portable Electric Sander 


The U-58 Sander is intended for 
sanding, grinding, cleaning, preparing 
automobile bodies and fenders for paint 
jobs, smoothing wood surfaces and every 
application which might involve sand- 
paper or emery. Perfect balance and 
ease of handling permit most efficient 
operation. Armature and spindle run in 
ball bearings, giving wheel maximum 
torque. Accurately cut gears of alloy 
steel, heat treated, can be taken apart 
for inspection or cleaning with excep- 


tional ease. Inspection of the m 
can be made while the sander jg 

ning by simply removing two brush, 
ers. Side handle can be used on q 
side of machine. Equipped with 1 
flexible rubber pad and a box of ty 
assorted abrasive discs. 





Monarch Direct Length Readir 
Dial 

The illustration shows a Monarch) 
rect Length Reading Dial as applic 
a Monarch Lathe. These dials cap 
applied, where desired, to lathes noy 
use. The direct length read 
mechanism, illustrated, consists of 
small oil-tight gear housing app 
mately 6% in. high, 5 in. wide, an 
in. deep overall. This unit is inten 
to be attached to the left hand or rg 
hand carriage wing and takes they 
of the carriage gib. A hardened 
meshes with the bed rack and 


length of carriage travel produces 
complete revolution of the inner 
One inch of carriage travel also 
duces one revolution of the outer 
which is graduated in 64ths of anil 
of ca:wiage travel. Both dials cam 








Tuts No. 258 GHICAGO STEEL PR 


Will Do 40% to 60% 
the Forming Work Tur 


This compact, ruggedly built, 48”, No. 4 
gauge capacity, Chicago Steel Press brake li 
an economical and profitable production w 
It Is Ideally adapted for rapidly form 
metal sections such as In stoves, refrigerate) 
soda fountains, steel cabinets, metal furni 
steel boxes and a great variety of sheet met 
specialties. Variable speed drive operates 
17 to 50 strokes per minute. Precision bul 
of highest quality materials by master crall 
men. 


Write for Circular No. 253 


DREIS & KRUMP MFG 
COMPANY 
7418 LOOMIS BLVD. 
CHICAGO ILLINOIS 
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e FORMICA 
GEAR CUTTERS” 


The Akron Gear & Eng. 
Co., Akron, O. 
Farrei-Birmingham Co. 
Inc., Buffalo, N. Y. 
Slaysman & Company 
Baltimore, Md. 
Harry A. Moore 
Bangor, Me. 

The Union Gear & Mach. 
Co., Boston, Mass. 
The Atlantic Gear Works 
New York City 
Chicago Rawhide Mio. Co. 
hicago, Ill. 
Perfection — Company 
Chicago, Ill. 

The seshantonl Specialty 
Mfg. Co., Chicago, Ill. 
Merkle-Korff Gear Co. 
Chicago, Ill. 
Chicago Gear Company 
Chicago, Ill. 

The Cincinnati Gear Co. 
Cincinnati, O. 

The Horsburgh & Scott Co. 

’ Cleveland, O. 

| The Stahl Gear & Machine 

d Co., Cleveland, O. 
The Master Electric Co. 

Dayton, O. 
The Adams Company 
Dubuque, la. 
The Ferguson Gear Co. 
Gastonia, N. C. 
es Special Mach. Co. 
artford, Conn. 
we... Machine Works 
Keokuk, la. 

The Generating a Co. 

ilwaukee, 

Badger State Gear’ Co. 
Milwaukee, Wis. 
Precision Machine Co. 
Milwaukee, Wis. 

E. A. Pynch Co. 
Minneapolis, Minn. 
Joaquin Alemany Lopez 
Havana, Cuba 
New Jersey Gear & Mfg. 
Co., Newark, N. J. 
Prager, Inc. 

New Orleans, La. 

J. Morrison Gilmour, 151 
Lafayette St., New York City 
Sier-Bath, Inc. 

New York City, N. Y. 
E. M. Smith Machine Co. 
Peoria, Ill 
The Eagle Gear & Mch. Co. 
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ORMICA IDLER-GEARS 


\ het? 


the ny 
der ig 





-in a lextile Drive 






EVERAL Formica idler Formica is a friend to the Philadelphia, Pa. 
gears were used by Rice, machinery salesman, because "Sy, Bails and Sons 


Barton & Fales of Worcester, his smoothly and_ silently The Pittsburgh Machine & 


Mass. in the drive, on which operating equipment is easier SPP, Co-. , Pittsburgh, Pa. 
i they hold patents, for this to sell. It greatly helps the Pittsburgh, Pa. 

t mil printing machine. maintenance man to keep his " “J;,,eneymon & Son 
s mH 6There has been a steady machinery operating sweetly Perkins Machine & Gear 
: Py e Co., Springfield, Mass. 
ent drift toward Formica gear and smoothly. Winfield H. Smith, Inc. 
drive because of its silence, The gear cutters named can Springville, N. Y. 

; its simplicity and few moving provide promptly Formica ee ee 

parts, light weight and great gears in large or small quan- Charles E. ‘Crofoot Gear 


oye IgA Corp., South Easton, Mass. 
FG. durability. tities. Arlington Machine Co. 
St. Paul. Minn. 


. . Toledo, O. 
The Formica Insulation Co. — >vefendorr, Gear’ corp. 
4640 Spring Grove Ave. el nga 


Nols Worcester, 
ORMICA Cincinnati, Ohio Massachusetts Gear & Tool 
NON-METALLIC GEARS 
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On small tough jobs. . 


MODERN MACHINE SHOP 


. grinding away bits 


of metal quickly, smoothly, and on polishing 
you'll find this ‘Oliver’? Grinder a great time 


and labor saver. Fine 
for circular and an- 
gular work. Table 
tilts 45° down, 25° 
up. Sturdily built. It’s 
the patternmaker’s fa- 
vorite, too. Operates 
from light socket. 


Write for Full Details 





Among its users 


are 
Ford Motor Co. (2) 
Hudson Motor Co. 


General Electric Co. 
Western Electric Co. 
Ingersoll Rand Co. 











Disc and Belt 

Grinder for straight 

Line and general 
work. 


Oliver Machinery Co., Grand Rapids, Mich. 
Re = IR 68) em ONRtE EE 
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quickly reset to zero so that succes: 
length measurements in turning or } 
ing can quickly be made and dires 
read on the dials. 

It is obvious that in Machining ey 
one piece having various lengty 
whether boring or turning, the leng 
reading dial will save the operator ¢ 
time of stopping the lathe to meas, 
the length of the cut by the use of 
scale in the usual manner, 
lathe is equipped with multiple any 
matic length feed stops, the dirs 


“ 


Monarch Direct Length Reading Dial 


length reading dial will be found to} 
most convenient in setting the vario 
length stop dogs, especially when th 
first piece of a lot is being machine 
The case is oil tight and the gears aD 
operating parts operate in a bath of di 
which is readily supplied through @ 
opening in the top of the case as show 





Beaver Model A Special Pipe 
Machine 


The Model A Special Pipe Machit 
shown in the illustration has be 
placed on the market by Beaver Pi 
Tools, Inc., Warren, Ohio. The machix 
will cut, thread, ream, and chamfer @ 
sizes of pipe from %-in. to 2-in. d 
eter. It will operate geared tools to cli 
and thread 2'%4-in. to 12-in. pipe, am 
it will cut off solid round bars of st@j 
rods %4-in. to 1l-in., and thread bd 
and stayrods from 4-in. to 2-in. 

The machine is available in two me 
els—standard and special. The spec 
model is equipped with a wheel-all 
roller cutoff and manual feed. # 
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proud to offer STERBON and 
STERLITH Bakelite cut-off wheels -- modern wheels 
for modern high-speed cutting. Maximum production 
and minimum wheel wear with STERLING super- 
speed wheels, structured for fast clean cutting. Any 
size, grain or grade to meet your requirements. We 
suggest STERLING -- the dependable wheel -- for 
that next job. 
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No gauge is req 
set the knives. A got 
guide prevents hogg 
in by the knives, g 
blocks are backed 
heavy springs, cush 
ing the shock when 
ting out-of-round 
and preventing & 
breakage. 

Both models are 
to conform to st, 
machine tool 
with the chuck to th 
left and tool mount 
to the right of theg 
ator. All controls an 
front within 

Beaver Model A Special Pipe Machine vera ail io eal 
equipment. Pipe is 
fixed workhead does not tilt back. tered and supported by an outboard 
Cutting range is from ¥% in. to 2 inches. support. Oil lines are concealed, 
The wheels and rollers are standard. oil pump is easily accessible, All 
The machine will cut steel, wrought of burr is instantly removed by the 
iron, brass, copper or cast iron pipe. of an 8-fluted alloy tool-steel 
The standard model has a knife-type which swings in and out of wo 
cut-off and automatic feed. The work-_ position. All housings, body ¢ 
head tilts for making up fittings and and carriage support are of a : 
the cutting range is from \% in. to 2 grade of nickel-iron, insuring sti 
inches. The knives feed automatically, and durability. The machine is pal 
end cut square without leaving a burr. a battleship gray. 








are high production low cost machine tools for small bar 6 
chuck work. 6, 12 or 18 selective speeds up to 4600 rp 


Built with Timken Zero Precision roller bearing or Preloaded ball bearing heads. 
Collet capacity up to 1” diameter. Swing 8”. Roller bearing lever chuck = 
Automatic six station turret. Cutting off and forming slide. Speed box drive wi 
automatic brake. Oil pan. 


Write for Bulletin 505-RB and price list. 
RIVETT LATHE & GRINDER INC. BRIGHTON, BOSTON, MASS. 
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equired 
A sat 


Sipswoanon 


TOOL ROOM 
Grinding Wheels 


SB Borolon (special aluminum oxide) 
vitrified bonded grinding wheels are 
expressly manufactured for the par- 
ticular requirements of tool and cutter 
grinding. 

Careful control of grain size, bond 
content, density—in fact—of every 
detail of manufacture results in 
wheels with a cool, fast cutting 
action combined with satisfactory 
wheel life. 


Modern grinding practice will be 
better served in your tool room if 
SB Borolon vitrified bonded wheels 
are specified. A variety of sizes, 
shapes and grains and grades meet 
all requirements. May we send details? 


za BRASIVE 
COMPANY 


Tacony and Fraley Sts., Philadelphia, Pa. 


PABRASIVE 


REGISTEREO 


DIVISION oF SimMenos SRW ROB STEED te 
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PR102 


Complete 
with Y2 H.P. 
Capacitor 
Type Motor 


Write Dept. MS3 for 
fully Illustrated folder. 


Here is a real portable machine built for long, hard 
use. Equipped with SKF ball bearings for smooth, 
quiet operation. Does innumerable jobs—sanding, 
grinding, drilling, cleaning, buffing, rotary filing, 
reaming and many other operations. it has a 
telescoping type stand, giving 15” additional height. 
Height normal position 42’, raised 57”. Motor 
swivels and locks in any position. Motor and yoke 
is detachable for overhead suspension. Large base 
holds tools. Has large, heavy duty SKF ball bear- 
ing hand piece with 2” spindle. Casing is rubber 
covered. 


All Types of Flexible Shafts Made to 
Specification. 


Walker-Turner Co., Ine. 


Plainfield New Jersey 
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Harnischfeger Positioner Aid, 


Welding Operations 
To aid in putting welding on a» 
efficient basis, the Harnischfeger g 
poration, Milwaukee, Wis., has devel 
a number of standardized fixtur, 
of which is shown in the illustra 
The unit shown, known as the No, p 
is designed with a tilting tum 
arrangement upon which pieces 
ing as much as 4 tons can be hang 
enabling the operator to locate } 
work in the proper welding position 
a minimum of effort and time. 
The Harnischfeger P-10 welding | 


No. P-10 Harnischfeger Welding F 


tioner has a 48-in. revolving % 
which is manually operated, turns 
roller bearings, and is self-locking i 
positions. The table tilts 90 degres 
one direction and 45 degrees in 
other, the tilting mechanism beinge 
tric motor driven through a double 
duction bronze worm gear so thi 
moves smoothly and can be accu 
stopped at any angle by means of 
button control. 

The motor is supplied for either 
or d.c., with limit switch control 1 
safety factor incorporated in the @ 
will permit carrying up to 25 pers 
overload. 





Mico Precision Square 


The illustration shows a prec 
square which has been placed 0 
market by the Mann Instrument (2 
pany, 10 Arrow St., Cambridge, 

The square is of cast iron which 
been heat treated between the pew 
nary and final machining operatioa 
relieve internal strains. The &% — 
measures 434x444x1'4 in., providill 


March, 1936 MODERN MACHINE SHOP 117 





[ema 


INTRODUCING 


: 30 LUMENS 
ab en: PER WATT 


MERCURY 


PRIMEY con versicas, 


For applications which do not permit the use of the 
standard 400-watt high intensity mercury vapor lamp, 
General Electric has developed this companion lamp. 
It is of the universal burning type, functioning effi- 
ciently in the vertical, horizontal or angular positions. 
It produces as much light as is developed by 425 watts 
of Mazda light and has an operating life rating of 
2,000 hours. 

Used alone, this new lamp provides efficient lighting 
in low bays. In combination with Mazda lamps the 
intermingling of colors produces approximately a cool 
white light, highly desirable for factory and office. 
Write for complete information. 





Order your auxiliary devices which were 
designed especially for this lamp from the 
General Electric Vapor Lamp Company. 


GENERAL & ELECTRIC 


GENERAL ELECTRIC VAPOR LAMP CO. INCANDESCENT LAMP DEPARTMENT 
897 Adams Street, Hoboken, N. J. Nela Park, Cleveland, Ohio 
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Mico Precision Square 


right angle surface which will be suit- 
able for the majority of machine shop 
operations. After finished machining, 
the faces of the square are scraped so 
that the right angle is accurate to within 
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0.0001 in. in 4% in., making the sque 
suitable for tool room and _ laborator 
work as well as for general machine gjy 
work where close accuracy is desired, 













Marsh Universal Socket Dial 
Thermometers, Types 61 and 6 


Universal Socket Dial Thermomete—m’ 
in both the self-contained and in th 
distant reading type are now being ma 
by Jas. P. Marsh Corporation, 20g 
Southport Ave., Chicago, Ill. The’ gel. 
contained instrument, identified as th 
Type 61, is fitted with a Marsh univers 
socket which permits the use of’ the om 
instrument as a_ vertical connectio 
thermometer, a 90 deg. back angle the. 
mometer, a front angle thermometer, o 
for use at any intermediate angle, | 
eliminates the necessity of specifying; 
different type of stem for each particu. 
ar application. Thus the user. may appl 













( 
é 












a single instrument of a given range iB """; 
practically any installation. sheek-abs 
The Type 62 distant reading ther si 
mometer is standard with six feet o 
connecting tube and a union bulb, off {ni 
in the case of high temperature ther jd 


mometers, either a union bulb ors 
flexible plain bulb. The thermometa 



































NO SEPARATE VALVE— 





is required: for 
Hopkins Series “C” 
Cylinders. The 
valve is a part of 
the distributor. These 
cylinders require 
only a rod from the 
distributor lever 
along the front of 
the machine to a 
convenient position 
for the operator. The 
additional _ piping, 
which is necessary 
for the separate 
valve, is eliminated. 








Write for Catalog 


THE TOMKINS-JOHNSON COMPANY 


620 N. Mechanic Street, Jackson, Michigan 








il 

















TYPE OF 
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EARING 
WILL 





PARALLEL LINE CONTACT 
Solid cylindrical rollers between eyiindrical 
reees providing maximum lead contect area, 
increased steady load capacity, and « larger 
shock-absorbing capacity than any other type 
of single-row bearing. 


SAFETY FACTOR 
A margin ample for temporary overloads up 
te $0% beyond normal rating, as under peak 
leads, in unusually severe duty, or under 
conditions. 


SUPERIOR CAGE 
Mode of extruded bronze to secure maximum 
deasity and uniformity—machined all over 
fer balancetiding on inner ring lands or 
shoulders, relieving the rolling elements of its 
weight. 


EXTREME ACCURACY 
Rollers held to .0001 inch on diameter and 
te 0C02 inch on length, throughout—abso- 
lutely true rolling surfaces, ends absolutely 
square with the sides—highly finished, quiet, 
iriction-free. 


DURABILITY 
Uniform contact throughout the length of the 
vellers, providing the most oficiont food dis- 





true rolling yee all toad onntaét areas 
minimum friction between roller and cage. 


SPEED QUALITIES 
A lower friction coefficient under heavy load 
than any other type of bearing—a speed abil- 
ity equal to that of any ball bearing, size for 
sise, up te 35,000 R.P.M. 


Lat no duty too hard for a PRECISION 

» And, for the less exacting 
pond there are PRECISION Ball and Thrust 
Bearings, Write for the Catelogs=or ask our 
engineers for suggestions. 








STAND UP 


Becauseof Extreme Load Conditions, Use 
PRECISION ROLLER BEARINGS 
With the Heavy Bronze Cage 


‘Picture to yourself the most difficult load conditions a bear- 


ing can be called upon to meet—high speed, heavy load, tem- 
porary overloads, shock, vibration. Then read, in the adjoin- 
ing column, how NORMA-HOFFMANN Precision Roller Bear- 
ings—time-tested heavy-duty units— meet these conditions. 
eo e 
And remember—PRECISION Roller Bearings interchange in size 
with all standard ball bearings. They can be had-in addition to the 
standard type here illustrated -—in one-lip, two-lip (self-contained), 
full roller type (without cage), self-aligning and er types. 


a Sey 





{ 
y 
; 
ae 


URMA-AUFFMANNY 
yERCunIvD BEARINGS 


BALL, RVLLER AND THRUST 


OBMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A- 
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No. 10 of the Series 


WHAT ARE THE VARIOUS 
COATED ABRASIVES ? 


What Are Their Uses? 
HOW TO ORDER CORRECTLY 


By E. B. GALLAHER 
Editor, Clover Business Service 
Treasurer, Clover Mfg. Co. 

N THIS SERIES OF ADS we have de- 
ae the various Coated Abrasives— 

their construction—their uses. We have 
stressed the importance of getting the right 
abrasive, on the correct backing, for the 
special work in hand. 

Our last ad told you how to identify the 
5 shop abrasives—we showed you how con- 
fusing it is to have these 5 abrasives listed 
under 40 or more trade names—a_ trade 
name which rarely identifies the real 
abrasive. 

We told you how we have guarded against 
mistakes in identification by adopting 
“COLOR-STRIPES” which are printed on 
the back of each sheet; GREEN for FLINT 

RED for EMERY—-YELLOW for ALU- 
MINUM OXIDE—ORANGE for GARNET 

BLUE for SILICON CARBIDE. 

@ We now wish to emphasize the import- 
ance of ordering correctly, and how it may 
be done. 

@ There are 5 basic points to be remembered 
when ordering Coated Abrasives—none of 
which should be omitted from the order. 

1. Type of Abrasive—Flint, Emery, Gar- 
net, Aluminum Oxide, Silicon Carbide. 

2. Grade of Abrasive—Call for exact size 
of abrasive—use catalog symbols. 

3. Backing—Paper; Cloth (‘X’’ Drills, 
“J"’ Jeans) ; Combination. 

4. Coating---Specify Open Coat or Closed 
Coat. 

5. Size Give exact dimensions. 

@ The merchant or manufacturer must 
always have this information so that he 
may fill orders intelligently. 

@ In addition it is well to state whether 
the material is to be used for wood-work- 
ing or metal-working, and whether flexi- 
bility or non-flexibility is desired. (See No. 
8 of the Series) 

@ Coated Abrasives are highly technical— 
those who use them, as well as those who 
make and sell them, should use extreme 
care in specifying, in 

order to avoid con- 

fusion, delay, or pos- 

sible failure to ob- 

tain desired results 

@ File these ads for 


reference. 
NORWALK, 


CLOVER MFG. CO., CONN. 
Also makers of the famous 


CLOVER GRINDING AND LAPPING 
COMPOUNDS 











has a mounting flange together with 4 
universal socket which permite the ; 
stallation of the instrument prope 
any convenient point on top or in 
of the apparatus or on a wall or 
with the bulb installed at the point, 
temperature. 


A complete assortment of Fahrenps 
scale ranges for all requirements fry 
20 deg. below zero up to 800 deg. aboy 
zero or corresponding centigrade se 
is available. The graduation arc on tj 
dial of these instruments and the ¢ 
tance traveled by the pointer is equit 











Marsh Universal Socket Dial Thermomet 
Types 61 and 62 


lent to approximately the _ operatiy 
scale length used on most 9-in, s 
size industrial thermometers of the gla 
tube type. Furthermore, the type 
graduation and numerals employed, 

gether with the pointer type indicatio 
make this instrument legible at co 
siderable distances. 

The instruments are manufactured i 
3\4%4-in. dial size only and are sta 
with black crystal finish all over, bla 
crystal finish with nickel plated tl 
polished brass finish all over, or nict 
plated finish all over. The instrumel 
are available with a wide variety @ 
bulbs for a variety of applications. 





RFC Rotary Files 


The Rotary File Company, St 
Conn., is marketing a complete line 
hand cut high speed rotary files, toget 
with a line of rotary rasps. Some 
these files are of high speed steel # 
others are of carbon steel, the late 
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TRADEMARK 


Floating Tool Holders 
Insure 
Accurately Reamed 
and Tapped Holes 


Compensates automatically for misalign- 
ment between machine spindle and _ the 
work, 
Extended Type Taps produce thread with uniform pitch 
diameters. 
Reamers finish holes true to size. 
Prevents taps and reamers from breaking 
and eliminates bell mouthed and oversize 
holes. 
Used by hundreds of manufacturing com- 
panies whose repeat orders are proof that 
Apex Floating Holders reduce costs and 
tool breakage. 
Sockets are furnished for Morse Taper or 
straight shank tools. Shanks can be fur- 
nished in any Morse Taper or _ straight 
diameters to fit any machine spindle. 
Apex Floating Holders are also 
furnished with 
fn Quick Change bot- 
tiu__:.7, toms so that collets 
for Morse Taper, 
\ straight shank 
Saerted Socket tools and taps may be quickly changed. 


for Screw : 
lachine Use Reamer Collet 


Write for Catalog No. 8 for full information. 


THE APEX MACHINE & TOOL Co. 


THIRD AND MADISON STREETS, DAYTON, OHIO 
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RFC Hand Cut High Carbon and High Speed 


Steel Files 


being recommended for use on mild steel, 
aluminum, soft brass, copper, and other 
The high speed steel 


softer substances. 
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files are generally used on ¢ 
steel, iron and harder metals, 
number of files with and with 
shanks are shown in the illusty 
tion herewith. The wheel shay 
! are furnished with \4-in. stem; 





Reich Surface Test Indicaty 


The Surface Test Indicator jj} 
trated herewith is now being mz 
keted by J. R. Reich Mfg. Co, 
Triangle Ave., Dayton, Ohio. Ty 
Reich Indicator is of small, com 
pact, sturdy, rigid constructio 
and is manufactured from rust 
proofed materials. The features q 
the indicator include mounting gf 
the contact point in centered com 
bearings and construction of th 
frame which makes possible ; 
three-way reading effect. Ty 





shifting a reversing button. 


feeler or contact arm is adjustab 


84 45 deg. either side of center. Th 


arm is provided with integral con 
bearings engaging  correspondiy 
seats in the housing which mj 
be adjusted to increase resistano 
or take up wear. The pointer my 
be caused to move in either direction 
under the influence of the feeler hj 
The ta 




















A Two Purpose Tool 


THE ROTOR B:-3 


(1) for grinding - - - 


WELDS, CASTINGS, PIPE, 
STRUCTURAL SHAPES. 
(Capacity—6x1 2 or 2” cup wheel) 


(2) for sanding - - - 


SHEET METAL PRODUCTS, 
WELDED SURFACES, ETC. 


(Capacity—9” sanding pad) 


A powerful tool 
Weighs only 1212 Ibs. 


Try one for 10 days at our risk. 


The Rotor Air Tool Co. 
5600 Carnegie Ave., Cleveland, 0. 


European Representative: 
GASTON E. MARBAIX, LTD. 
Vincent House, London 




















aan 


Pr 
press 
drills 
high 
save 
operé 
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from these 


Drill Presses 


Probably the most important general characteristics of a drill 
press are accuracy and reliability. In addition to these, Buffalo 
drills offer substantial construction (which assures long life) ; 
high speeds; wide speed ranges; full line of sizes. Buffalo drilis 
save money for you because they COST LESS to buy—less to 


operate! 








Right: Buffalo 
No. 22 Drill. 





The latest model in our complete line, the No. 
22 Drill has speed range suitable for drilling 
holes from 3/16” to 2”, also for tapping and spot- 
facing. Sturdy in construction, perfectly balanced, 
extremely accurate—No. 22 has large capacity 
without being slow and cumbersome. Complete 
details in Bulletin 2989, sent on request. 


Left: A Buffalo No. 16 Four Spindle 
Production Drill. 

One of a complete line of bench and floor type 
models characterized by ease and speed in hand- 
ling, so desirable for production work. Bulletin 
2730 shows all models. 


Right: The 
“Twin 15” 


A newly developed 2-spindle, two-motor bench drill 
adaptable to any job where you have two operations. 
LOW in price! Bulletin 2986 describes this drill. 

If you want the most for your money when you 
buy drills, you’ll certainly want “Buffalo”. 

Write for bulletins. 


BUFFALO FORGE COMPANY 


388 Broadway, Buffalo, N. Y. 
In Canada: Canadian Blower & Forge Co., Ltd., 
Kitchener, Ont. 
49 Peewee: 


Heavy-Duty Drills 
tor Production Work 
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SHEPARD 
NILES 


Electric Hoists 


tifa TO: 20 TONS CAPACITY 


FLOOR '& CAGE CONTROL 
ROPE OR PUSH BUTTON 
OPERATION—SINGLE 
OR VARIABLE SPEED 
Ae: Os We A OD a Ow One 


SHEPARD NILES 


CRANE & HOIST CORP. 
424 Schuyler Ave., Montour Falls, N. Y. 
Export: 111 Broadway, N.Y. C. 


MOST COMPREHENSIVE LINE 


OF CRANES: AND HWOts Ts 


pered indicating surface is graduated y 
both sides, enabling readings to he take 
from either side or from the end. 
tive movement of the instrument 
work in either direction gives identis 
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readings. 

The housing is 
chromium plated 
with a satin fin- 
ish. Graduations 
are black and the 
hand is enameled 
red, making the 
reading easily 
visible. A univer- 
sal holder which 
is applicable to 
any machine is 
supplied with 
each instrument. 
This holder en- 
ables the instru- 
ment to be held 
in the most con- 


























Reich Surface Tes 
Indicator 

















venient position for operation and {eh THE 
reading the graduations. 

High | 

DRILI 

Carboloy Diamond-Impregnated § 

TAPS 

Wheel Dresser SCRE! 

Carboloy Company, Inc., Detroit, Minfe A*8* 

manufacturers of Carboloy Cements (OU! 

MAN 


~—~ STEEL HOLDER 








5 
BEC 


\: - METAL SHANK 
\\ ATTACHED 10 
\\ MATRIX 
\\ 
XeX ae 
\ a fy 
x 8° 
\aee : 
ING 
LON 
rg \ 4 
DIAMOND - 
IMPREGNATED 
MATRIX 


Carboloy Diamond-Impregnated Wheel 


Dresser The 

Dis 

Carbide products, announce the releii} ver 
of an additional grade of their diamon 
impregnated wheel dresser. The if 

grade contains an extra coarse mesh @ , 

diamonds and has been developed to lmNew 
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| THE PIECE-WORKER KNOWS 
THERE 1$ A DIFFERENCE 


or 















and icf THE MORSE LINE 
Includes 
High Speed and Carbon 
DRILLS, REAMERS 
CUTTERS 
nated TAPS and DIES 
SCREW PLATES 
ARBORS, CHUCKS 
>men COUNTERBORES 
MANDRELS 
* TAPER PINS 
SOCKETS, SLEEVES 





One of the greatest unofficial testers of small tools is the 
piece-worker. His pay envelope is a reliable indicator of how 
well the cutting tool is standing up — how rapidly and eco- 
nomically it is performing. 

Piece-workers know that there is a difference in small 
tools. The fact that they so frequently insist on Morse Tools 
is one of the sincerest tributes which industry can pay to 
Morse quality. It is proof positive that you can count on 
steady production, fewer delays, longer working life from 
Morse cutters, reamers, drills, taps and dies. 


ad a ' 
7 There is a Morse M © O } ms 


: Distributor con- TWIST DRILL & MACHINE COMPANY 


venient to you 


7 « NEW BEDFORD - - - MASS., U. S. A. 


ash 
to New York Store: 130 Lafayette Street ~ - Chicago Store: 570 W, Randolph Street 
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crease the order of performance on the 
larger and harder grades of grinding 
wheels used on surface, cylindrical and 
centerless grinders. This extra coarse 
grade supplements the existing grades 
of Carboloy dressers containing fine, 
medium and coarse mesh size diamonds. 
With this development, the Carboloy 
dresser can now be used on all hard- 
nesses and sizes of grinding wheels. 

Advantages of the Carboloy diamond- 
impregnated wheel dresser, as described 
by the manufacturer, are that no re- 
mountings are required, they stand un- 
usual abuse, and each dresser may be 
used throughout its entire life on the 
same sized wheel. 





*Relatrol” Furnace Temperature 
Controller 


The demand for furnace temperature 
control with minimum disturbance to 
furnace atmosphere has led to the de- 
velopment, by the Automatic Tempera- 
ture Control Co., Inc., 34 East Logan, 
Philadelphia, Pa., of two new types of 
multi-position controllers known as the 
Relatrol and the Balancer. Either unit 
produces a corrective movement in a 
valve or damper in exact relation to 
the departure from the temperature set- 


ting as measured by the actuating 
strument. This corrective movep 
follows the temperature changes ag 
rately and promptly. 


“Relatrol’” Furnace Temperature Controle 


In external appearance the units » 
identical. and as illustrated. A speci 
relay is supplied, wired into the circy 
between the actuating instrument ay 
the motor mechanism. This relay en 








MIDWEST 
Expansion Reamers 


Maximum strength and elasticity provided by 
high speed cutting end welded to tough alloy 
steel shank. Ample high speed section for re- 
sharpening. 


Midwest Tool & Mfg. Co. 


2358 W. Jefferson Ave., Detroit, Mich. 


See pages 28-29 
No. 14-M Cat- 
alog. Send for 

copy. 





In standard 
sizes 
¥2" to 3”, 
straight 
and taper 
shank 





CARSON-NEWTON FILE! 


TRADE MARK 


Alligator Brand Files 
are available in a 
complete line of Swiss 
and American pat- 
terns in all sizes, 
shapes, and cuts to 
fill every filing need. 
When you _ purchase 
these files, you do so 
with our guarantee 
that they have passed 
the highest tests as to 
shape, cutting qual- 
ity and uniform hard- 
ness and are perfect 
in every respect. 


Write for catalog 
and prices. 





Specify files bear- 
ing the Alligator 
trade mark. 


CARSON-NEWTON CO. 


21-23 Prospect St. Newark, N. J. 
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CUTTING SPEEDS 
RETURN SPEEDS 
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up to 240 feet are available on the 

CINCINNATI “HYPRO” PLANER 

by the movement of a handle 
on the Special Controller. 


This, and many other valu- 
able features, give these ma- 
chines outstanding high pro- 
ductive capacity at a cost 
low enough to guarantee 
new profits and quick return 
on investment. 


Advanced design and care- 
ful, skilled construction ... 
insure steady operation... 
extreme accuracy ... and 
rugged dependabil- 

ity over long years 

of the hardest use. 

Before you buy, in- 


vestigate CINCINNATI Plan- 
ers, Boring Mills and Planer 
Millers .. . made in all sizes 
from 22” to 120”. Both Double 
Housing and Openside. We 
will gladly furnish you with 
the location of a machine, 
now in operation, which is 
nearest you. 


- 
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HE CINCINNATI PLANER COMPANY 


INCINNATI 


OHIO 


U.S. 


A. 
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bodies an_ electrically-controlled pull- 
point, and as full-line voltage is used 
in both relay and power motor, extra re- 
sponsiveness is secured to repositioning 
demand. The mechanism is housed in 
a sturdy, compact, cast iron case which 
will withstand the rough usage of in- 
dustrial service. 

The Balancer is similar to the Relatrol 
except that it is provided with an auto- 
matic means of load compensation and 
is recommended where load changes will 
be of considerable extent and duration. 
The new Relatrol action employed in 
these mechanisms can be used in con- 
junction with many standard pyro- 














UNIVERSAL 


STANDARD 
DRILL BUSHINGS 


——————— 


MADE TO 





A.S.A. SIZES 





LOWEST COST 
LONGEST LIFE 
EASILY REPLACEABLE 


T 
| 
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meters, flow meters, and other mMeasy, 
ing instruments, by slightly mod 
the contact mechanism. Where Rel; 
action is supplied for manual remeh 
control, a hand-operated index and qi 
replaces the actuating instrument, 







From | 


Metaline Oilless Bearing, Produg§ ome t 
of R. W. Rhoades Metaline tuylor- 
Company edges, | 

The Metaline Oilless Bearing, markete; . 
in the New York district by the Spadoy for bu 
Machine Company and announced jy 


the February issue of MODERN @M. 
CHINE SHOP, is a product of R, ¥ 



























Wet Production Grinding 


Cylindrical, Inte. 
nal, Surface and 
Collet (centerless) 
re gring 
ng. 


TOOL RECLAIM 
ING by special wet 
process. 50% of 
Net. CUTTER GRINDING—Tools, Reamen, 
Hobs. An Immense stock of used H.S. CUT. 
Yi nee like new at ' Send for prie 
s 


Machinists’ Tool Grinding Co. 


3038 W. VAN BUREN ST., CHICAGO, ILL. 





















price. 




















The « 
clamp 
steel 











































THERE’S A SIZE FOR A self-contained, rugged, | are b 
quick - acting, accurate and la rel 
EVERY REQUIREMENT handy portable precision pyro |— 
f, indispensible in any job)— 
MODERN non-ferrous foundry. 
Reduce spoilage and __ secure cams - 
U N | V E R S A L UNIFORM SOUND CAST |B fondey 
INGS. Patented clamping device 
stops the pointer at correct in- Th 
ENGINEERING CO. dication — a PY RO featur. If The ¢ 
rite for bulletin No . 5 set 
FRANKENMUTH, MICH. PYROMETER INSTRUMENT 
= COMPANY Opera 
101-105 Lafayette St. New York |B nach | 
that a 
CLEAN Machinery is SAFE Machinery . . perfor 
econo 
The CLEMENTS that 
—CADILLAC nat 
BLOWER — SUCTION CLEANER — SPRAYER Fron 
Really CLEANS any motors or intricate machinery—thoroughly, safely. 
Drives DRY AIR, free from oil or moisture at great velocity but low Wher 
pressure. Removes dust, lint, wood or metal particles —— reducing 
risk of ‘“‘shorts’’ and ‘“‘burn-outs’’, cuts down fire hazard and excess or fe 
wear. Convertible to sprayer or suction cleaner. bine 
CLEMENTS MFG co 6655 South Narragansett ree 
‘ “e CHICAGO, ILL. Ask for FREE Trial chine: 
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3 ream 
-_ dial 


From the presses that shaped them, 
Produd come two steel forms. Placed in this 
line Taylor-Winfield Welder, their two 
edges, each 72” in contour length, 
035” thin, must be accurately matched 


Peeing for butt welding. 


Spadon; 


we 


“—q fender becomes whole! 


The operator pulls jievers—powerful 
damps and dies slip into place—two 
steel faces 72” long and .035” high 
goed, |B are brought together—held together 


J... (a release of .007” would spoil the 
aj iff job)—upsetting slides are held against 
ecu cams—an acceleration—a_ flash-—a 


cerice | fender becomes whole! 


t in- 3 ° 
ture |B The entire operation takes less than 


ad 45 seconds. The levers are on Ross 

Operating Valves—seven valves on 
Yort |f each welder, controlling air cylinders 
that actuate slides, dies, clamps. Their 
performance is swift, clean, positive, 
economical. They serve a machine 
that does a job the automotive in- 
\ dustry considered impossible. 


From Chucks to Steel Mills 


Wherever work is to be held in place 
or fed to machines—wherever power 
must be given speed in putting ma- 
| thinery through its paces —wherever 











=4Matching 72 Inches of Hair-Line 


calculated pressure must be applied, 
maintained, released in swift  se- 
quence—air cylinders do the trick. 
The control of air cylinders must be 
quick, delicate, sure. Such control is 
supplied by Ross Operating Valves-- 
on air chucks, welding machines, 
vises, riveting machines, power presses, 
molding machines, pipe threading 
machines, steel mill equipment. 

Ross Valves--operated by hand, foot 
or Solenoid—-control singhe and double 
acting air cylinders. They are com- 
pact. They are simply installed, eas- 
ily serviced. Employing the poppet 
principle, they are capable of speedier 
operation than other types of valves. 
Flexible discs, seated by air pressure, 
assure air-tightness over long periods 
of use—no grinding or lapping is re- 
quired. To learn more about the 
more efficient operation of air cyl- 





“quick, delicate, sure’”’ 


inders on machinery you use or man- 
ufacture for sale, write to the Ross 
Operating Valve Company, 6488 Ep- 
worth Blvd., Detroit, Mich. 
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Rhoades Metaline Co., 
inc., P. O. Box No. 1, 
Long Island City, New 
York. 


Metallgraphic 
Polisher 


As a companion 

piece to the Bausch 

& Lomb Electroplat- 

er’s Microscope, the 

H-V W-M_ Metall- 

graphic Polisher has 

been developed re- 

cently by the Hanson- 

Van Winkle-Munning 

Co., Matawan, New 

Jersey, to be used for 

preparing a specimen 

for the measurement 

of plate thickness. 

The polisher consists 

of a surface grinder 

with two fabric cov- 

ered wet polishing disks mounted on the H-V W-M Metallgraphic Polisher 
same chassis. The surface grinder may Th J ichi a ee 
be operated in a horizontal or vertical vevtinaliy ok aitaee’ ae Oe a 
position and carries a 4x36-inch belt set shaft and are encased in adjustaln 
up with metallgraphic emery. Adjust- aluminum splash guards. The polis 
ments are provided for belt tension. cloths are held in place by a@ spi 








Production Polishing 
Machines 





With Tilting 
Table For 
Either 
e vou can save | | Straight Or 
ome’ time tapteve Tapered | 


nee of your 
product by using a 
production Polishing Bores 
Machine. This Type 
“R” machine pro- < 
vides a combination , Gentlen 
Ball Bearing Pol- Send K 
isher, Surfacer and Disc Grinder. The For YALE 
number of jobs adapted to this machine Ci I i i , 
will surprise you. ircutar wf Name 
Many other types of polishing machines Individ 


also available. Write for circulars. D 4 K & 
avis KReyseater og sis 


Production Machine Co. Exchange and Glasgow Sts. 
GREENFIELD, MASS. Rochester, N. Y. 
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BALL BEARING 


Electttc 
SOR 




















CAPACITIES 
%, TO 
3 TONS 


the metal 
king in- 
sry many 
pand money 


FYale Ball Bearing 
ric Chain Hoists. 


ter y lift heavy castings 
1 other materials onto 
chines and swiftly convey it Send 
m through various processes of pl, the coupon 
hining and general manufac- 
¢... speeding up production, . for 
moting safety, efficiency and ‘ illustrated 
omy. folder 


Yale Electric Hoists provide maximum ruggedness and strength with 
simplicity of operation and maintenance. 


THE YALE & TOWNE MFG. CO., PHILADELPHIA DIVISION 
4533 Tacony Street, Philadelphia, Pa. 
Gentlemen : 
Kindly send me the illustrated folder containing detailed information with regard to 


YALE Electric Hoists. 
Name of Firm 
Individual 


Address 
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which fits into a groove in the periphery 
of the disks thus insuring even tension 
and even balancing of the disks. A re- 
movable pan is placed under each splash 
guard to collect excess polishing suspen- 
sion. A 1/3 h. p. 1750 r.p.m. motor is 
recommended to drive this machine. 
To prepare a specimen, suitable sec- 
tions are sawed from the plated article 
and mounted on a clamp that is pro- 
vided with the outfit. Filing with a 
coarse file and the No. 2 Pillar file pro- 
duces a surface that is sufficiently even 
for polishing. The specimen is first 
ground on the dry fine emery belt and 


UNIVERSAL 
COLLET CHUCKS 


GRIP AS STRONG 





CONCENTRIC 
WITHIN 
oo! 


KEY WAY 
CUTTERS 


AND NITRIDED 
CENTER POINTS 
UNIVERSAL 
ENGINEERING CO. 
FRANKENMUTH, MICH. 
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then on the first disk covereg 
duck. A very fine metallgraphic 
suspension in water is applied 
disk with a camel hair brush dur 
operation. The final polishing igs 
out on a disk covered with bro 
to which a suspension of levigate, 
mina is applied. After washing, ¢ 
and in most cases etching, the speq 
is ready for examination under 
microscope. The preparation of a 
men which may contain up to % 
tions requires 30 to 60 minutes, 





Webber Comparator 


A comparator designed to provide 
twin features of simplicity and aeg 
has been brought out by Webber G 
Inc., 2517 Vestry Ave., Cleveland, 0j 
The design is based upon the oj 
principle of mechanics—a single kr 
The mechanism consists of but twon 
ing parts; the vertical spindle, wig 
carries the contact feeler point, anim 
horizontal beam which carries the 
dicating hand. A stationary knife ¢ 
supports the horizontal beam and aa 
ond knife edge contacts the horizo 
beam on the upper side. 


The construction is such that ti? 
impossible, through use or abuse, 
injure the knife edges. Any si 
wear is automatically taken up by 
spring of 1/60 ounce pressure, Wh 
holds the horizontal beam in cont 
with the two knife edges. The spit 
may be lifted 1/32 in. to clear the w 
or the work may be pushed under} 
contact point without fear of dam 
A reading may be repeated any num 
of times regardless of the direction { 
which the work is placed under 
measuring point. Coarse adjustment 
obtained by means of a collar under 
head support arm, which also prevé 
the head from being dropped accite 
ally. Fine adjustment is obtained 





All lines of ‘‘Rivett _— 


CHICAGO 
R. E. Ellis Engineering Co. 
621 Washington Blvd. 





Ce including Hendev, 
w be purchased pe the following stocks: 


OosTO 
Rivett Lathe & Grinder Inc. 
Brighton District 
Write for Bulletin 100-A and Price List 


caleba wines COLLETS saa tian: 


Seneca and Rivett Styles 


DETROIT 
~~, A. Strelinger Co. 
49 E. Larned St. 


Cataract, 
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(usfomers have 
feveloped the market 
OM 





skins Flexible Shaft Equipment is light, 
mortable, durable, easy to use, economical to 
iMperate. Quickly adapted for even the most 
Jprusual purposes . . . readily moved wherever 
ired . . . easily changed over from one 
“Zoperation to another. Its flexible shafting 
ermits the use of many different tools in 
Phord-to-get-at places. No wonder our cus- 
mers are developing new uses for it all the 
ime... No wonder nearly a hundred uses have 
been found already. 


Are You Paying for Lost Time In 
Grinding and Finishing Operations? 


@@ Are you using old fashioned methods for sanding, polishing, grinding? Or re- 
moving surplus material? If so, it will pay you to investigate the many ways 
in which Haskins equipment cuts costs, saves time and 


steps up production. 
WRITE FOR NEW ILLUSTRATED BOOKLET showing 


how this equipment is being used in scores of industries 
. and how it can be adapted to your needs. 


R. G. HASKINS COMPANY 
4667 W. Fulton St. Chicago 
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means of a knurled collar at the base 
of the table. 
The instrument has a work range of 


Webber Comparator 


0 to 6 in., the range of the scale being 
+ 0.002 in. The user has an option of 


three scales with 0.0001, 0.00005, 
0.000025 in. graduations. The m 


which may be quickly and inexpe 
replaced when worn. Diamond g 
points can be supplied if required, 

The scale is translucent and js, 
read whether the illumination y 
from the front or rear of the jp 
ment. A miniature lamp may f& 
stalled back of the scale if desired, 
measuring head may be used ip 
position; vertical, horizontal, or inye 
The same comparator may be use 


tures can be adapted for special jo 
Height overall is 18 in, 
weight is 45 pounds. 





“Wyco” Call System 


By using the microphone, 
board, and loud speakers shown in 
illustration, it is now possible for 





THE NEW 
SHELDON 11” 
LATHE 


@ 11 in. Swing . . . Two bed lengths 
... 24 and 36 in. center distances ... 
1 1/16 in. Spindle Hole. 


Semi-quick change gear box with 
gears for cutting 4 to 80 threads per 
inch. 


Ask for Bulletin No. 23. 


Sheldon Machine Co. 


3253 Cottage Grove Ave. 





CHICAGO, ILLINOIS 





USE 
“PARENT” 
SHELVING 

UNITS 


UNIT No. 22-A ' 
Specifications ; 
Closed Back and Sides 
Shelves adj. on 2” 
Centers. Closed Base, 
36” Wide—12” Deep 


Finish § 


13") 


F.O.B. Phila., Pa. 
Shipped Setup. 
WRITE FOR 
BULLETIN “SU” 
See the many different 
arrangements with Bin 
Dividers, Bin Fronts, 
Drawers, Boxes, Etc. wit No. 22-A 


PARENT METAL PRODUCTS 
1703-15 RITTENHOUSE STREET 
PHILA., PENNA. 
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ite Ss of precision 
Tool and Die 


OVER 2000 
Regular 
nes, Cuts and Sizes 





Made in 
U.S. A. 


Cuts Nos. 00, 0, 1, 
zy 3, 4 and 6. 


All files cut from 
tang to extreme 
point. 


Buy from nearest 
shir distributor. 
Sinkers’ Riffiers 

miths’ Rifflers 
AMERICAN SWISS FILES 


CUT PRODUCTION TIME 
IMPROVE QUALITY OF WORK 


SWISS PATTERN FILE IS THE 
ONLY TYPE FILE WE MAKE 


ican Swiss File & Tool Co. 


ELIZABETH, NEW JERSEY 


Also Manufacturers of 
lechanics’ Hand Tools and Knurls 
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No. 306 
HIGH SPEED 
HAND 
GRINDER 


ITSELF 


over and 
over again 


Here’s a new tool that will quickly pay 
for itself in any tool room or die shop. It 
provides the fastest and cheapest method 
of grinding clearances, making correc- 
tions for shrinkage, working down con- 
tours, grinding out cavities, profiling, 
sharpening dies, special finishing and 
hundreds of other operations. It’s strong, 
light, cool and easy to handle with one 
or two hands. 


By using simple adapters it can be ap- 
plied to Lathes, Milling Machines and 
Vises for many extra operations such as 
Die Grinding, Internal Grinding, etc. 


Ask your dealer to show you this wonder- 
ful new tool and write today for new 
catalog that shows complete line of 
electric tools and accessories. 


Ve ee 
COMPANY 


Greenfield, Massachusetts 
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FLEXIBLE SHAFTS 


and 


MACHINES 


QUALITY 
EQUIPMENT 
ONLY 
Value is best judged 
by what you get not 

what you pay. 
You make no mis- 
take when you buy 


“STRAND” 
Flexible Shafts 
or Machines. 

Send for Catalog 
N. A. STRAND 

& Co. 
N. Lincoln St., Chicago, Ill. 


TYPE 
ABVE 





5001 








SAWS .. 


PISTON 
RING 
SLOTTING 


CIRCULAR METAL 
CUTTING SAWS for 


Use in the Manufacture of 


PISTON RINGS 


Let Us Quote Prices 


Circular Tool Co., Inc. 


767 Allens Ave., Providence, R. I. 
BRANCHES—CHICAGO, DETROIT, PHILA. 











March, } 


Blvd., Chicago, Ill. The microphop 
be located at the telephone switgs 
operator’s desk with the mierg 
located about the plant just far 
apart so that at no time can one 
tirely out of range of hea 
number of microphones Necessary 








“Wyco” Call System Equipment 


pends, of course, upon the size of 
plant. The equipment is easily insitél 
and is both economical and effecti 





American Wheelabrator 
Multi-Rotary Table 


The American Wheelabrator Mi 
Rotary Table, illustrated herewith, 
been announced by The American ff 
dry Equipment Co., 557 Byrkit St., 











TWIST DRILLS 
MILLING CUTTERS 
DRILL CHUCKS 
REAMERS 

TAPS, ETC. 
SPECIAL TOOLS 








Use tools 
with an 
established 
reputation 
for perform- 
ance... 
it pays. 


[az STANDARD Toot (o. 


CLEVELAND, OHIO 
New York Detroit Chicago 


MODERN MACHINE SHOP 137 











FOR EVERY 
MACHINE 


There is a “GUSHER” Coolant Pump 
for every machine and for every 
modern cutting need. 


In these pumps, simplicity 
elimination of extra wearing parts 
and troublesome valves . . . and 
steady, high volume with low pressure 
. . combine to insure marked sav- 
ings over old pumping methods. 


For better results at lower cost, 
specify Ruthman “GUSHER” Coolant 
Pumps. 


usHiR|/fo 
PUMP 
THE RUTHMAN MACHINERY CO. 
536 E. Front St., Cincinnati, O. 
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American Wheelabrator Multi-Rotary Table 


awaka, Ind. The Wheelabrator Multi- 
Rotary Table consists of a series of 
tables upon which work dan be carried 
through the Wheelabrator for cleaning. 
Certain types of castings, forgings, or 
stamped parts which might be scratched, 
bent, or broken in certain other types 
of cleaning equipment can be cleaned 
satisfactorily by the use of an abrasive 
applied by such a machine as_ the 


Wheelabrator. 
The Wheelabrator yy 
ti-Rotary Table cons, 


abrator and runs ip 
straight line for appr 
imately 6 ft. Thus ty 
tables are directed yp. 
der the blast of abn. 
sive from the Whee. 
brator, within full blag. 


The flat edge o 
each table contacts ; 
moving belt which rp. 
volves the tables as the 

under the blast 


variable, thus making it 
possible to 


are 
they pass 
Wheelabrator. After trav- 
eling through the blast, 
the tables follow th 
track out of the cabing 
where the _ work-piecg 
can be removed ort 
versed for a second ap 
plication of the Whe 
brator blast. 

In the Wheelabrator equipped with th 
multi-rotary table a load of abrasive i 
placed in an overhead hopper from 
which it is fed, via a chute and contd 
gate, to the center of the Wheelabrato 
wheel. With the wheel revolving ati 
high rate of speed, the abrasive i 
thrown by centrifugal force from th 
blades of the wheel onto the work & 


be cleaned. The abrasive can be con® 














Counterbores and Countersinks, Counterbore Sets, Spotfacers, Coredrills, 
Reamers, Hollow Mills, Full Floating Holders, Facing Heads, Form Cutters, 
Boring Bars, Boring Heads, Adjustable Extension Holders, Multi Diameter Tools. 


Catalog on Request: Representatives in All Principal Cities. 
SEND BLUE PRINTS FOR ESTIMATES. 
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ACCESSORIES 


THAT GREATLY INCREASE THE USEFULNESS OF 


OMANSS ON 
GAGE BLOCKS 








Adjustable Holders 
Scribers Center Points 
Tram Points Foot Blocks 
Triangular Straight Edges 
Sine Bars 


Sold individually or in sets. 
Write for Catalog No. 11. 


factured, sold d iced i —y 
a oe oats je 
FORD 
MOTOR COMPANY 
Johansson Division 


Michigan 
ACCESSORY SET No. 45 


UF KIN 


| TAPES - dia sol PRECISION TOOLS 


Another Tool popular with 
mechanics- [UFKIN 


Telescoping Gages 


Note position of handle 
in illustration showing the 
Telescoping Gage in use 
on blanking die. Even 
though Gage is not fully 
extended, the handle is 
**Just where it should be,’’ 
in the center of the tool. Send for ~ 


An exclusive [UFAIN feature. Tool Catalog No.7 














NEW YORK: THE UFKIN frULe C0 Canadian Factory 


6-110 Lafayette St. WINDSOR,ONT. 


SAGINAW, MICHIGAN, U.S. A. 
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THREADWELL 


Production Taps for Tough 
pect Jobs, Since 1905. 


on, ~SENRSSG AREAS es 
a LPASPRAROSAapanana: i. - 


Recent Increased Facilities permit our Serving 
an enlarged Field. Regular—Special—Carbon 
—High Speed—Cut Thread—Precision Ground. 
Also Threadwell Keyway Cutters. 


Please Ask for No. 9 Catalog. 


THREADWELL TAP & DIE CO. 
GREENFIELD, MASS. 








Greenerd 
Arbor 
Presses 


HYDRAULIC 
HAND OPERATED 
MOTOR DRIVEN 


Greenerd Arbor Presses 
NASHUA, N. H. 














a oe 
BONDS TOA 


Wi ces) PLAY SAFE! 
with 
ay oe, | | # Ruggedwear 


ee 


Resurfacer 
For Rough, Worn and Broken Concrete Floors. 


Permanent, Economical, Efficient 


RUGGEDWEAR is used by every major Indus- 
try in America including industrials, railroads, 
service station companies, etc. 


CUT OUT AND MAIL 


: to FLEXROCK COMPANY 
> B00 N. Del. Ave., Phila., Pa. 
Without charge or obligation send us your 
: educational literature describing material indicat- 
ed above. 


Company 


Street 
City & State 
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trolled as to both volume and directig 
of blast so that any type of clea, 
and preparation can be accomplish 
from a light satin finish on light my 
parts to the removal of dirt or g& 
from heavy castings or forgings, gj) 
and types of abrasive can be gel 
according to the work to be done, 
Spent abrasive, after being thr 
from the wheel onto the work-pieg 
falls into a hopper and is fed by s 
conveyor and bucket elevator to 4, 
overhead hopper for re-use. 





General Electric 250-Watt 
Mercury-Vapor Lamp 


Development of a new high intensi 
mercury-vapor lamp rated at 250 watt 
of similar design but much smaller thy 
its 400-watt companion lamp, has be 


250-Watt Mercury-Vapor Lamp 


announced by the General Electric Vapi 
Lamp Company, 897 Adams St., Hob 
ken, N. J., and The Incandescent Lanj 
Department, Nela Park, Cleveland. Ti 
lamp is recommended for applicatiou 
which do not permit the use of it 
standard 400-watt high intensity me 
cury-vapor lamp. 

The 250-watt mercury lamp has @ 
efficiency of 25-30 lumens per watt. ]) 
is of the universal burning type, fun 
tioning in the vertical, horizontal, 
angular position. The operating lif 
rating of the lamp is 2,000 hours. 

The lamp can be used alone oF 





MODERN MACHINE SHOP 141 





RIVETT. |MPROVED “THREAD TOOL | 


Mounts on any screw cutting engine lathe. An unskilled operator can use 
it, For any diameter or form (except square) of six pitch or finer. THE 
THREAD TOOL is a holder for a ten tooth cutter with means for index- 
ing the cutter to present each of 
| the ten teeth successively to the 
' work, and with adjustments for 
controlling the size of the finished 
thread. 
THE CUTTER is a disc of the best 
tool steel with ten teeth, each tooth 
having a prescribed increase in 
radial length over the preceding 
tooth, thus comprising in effect, ten 
' cutting tools. The first nine teeth 
rough out the thread progressively 
in nine heavy measured cuts, and 
| the tenth tooth finishes the thread. 
| The responsibility of the operator 
| is reduced to indexing the cutter 
| when reversing the lathe. The 
| thread tool does the rest. 
| Bulletin 110A 
| RIVETT LATHE & GRINDER INC. 
BRIGHTON, BOSTON, MASS. 

















_ 
They Shear Cut the Metal 


That’s why they cut faster and leave that smooth finish. It’s the way they are 
we that brings results. 
for a new catalog showing single, double, and other styles. 


PROGRESSIVE TOOL & CUTTER CO., FERNDALE, MICH. 
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combination with incandescent lamps. 
Used alone, it provides high efficiency 
lighting for use in low bays or other 
locations where the 400-watt lamp can- 
not economically be utilized. The mer- 
cury-vapor light has the usual character- 
istic mercury-vapor line of spectrum, 
however, giving objects a definitely blue- 
white cast. 

The smaller size, lesser wattage and 
color characteristics of the new lamp 
make it particularly adaptable to com- 
bination with incandescent lamps the 
continuous spectrum of which is red. 
The result of this intermingling is a 


AHAMMER IS 


Belt Lacing 


A stronger lacing | 
steel) in sizes and widths for 
ALL power transmission and 
ALL conveyor belts. Com- 
presses belt ends, prevents 
fraving and adds to life of 
belt. 8 sizes. Comes boxed 
in convenient lengths or in 
snectal extra lengths. Fur- 
nished in Monel Metal for 
use under corrosive con- 
ditions. Write for cata- 

log and prices. 

Armstrong Bray & Co. 

303 WN. Sheldon St. 
CHICAGO, U. S&S. A. 











CENTERLESS 
GRINDING 


Accuracy — Prompt Service 


COMMERCIAL CENTERLESS 
GRINDING CO. 


6538 Carnegie Ave., Cleveland 





























W years 
" without 
K [l'adrink- 
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synthetic white, a cool light » 
mixes well with natural daylight, 
The 250-watt mercury lamp hy 
standard medium screw base ang 
in. overall length, with 5 in. light om 
length. The diameter of the bulb jsj 
in. Finish is clear. A special indiyy 
transformer or reactor is require; 
the proper operation of the mer 
vapor lamp. A number of newly. 
signed reflectors of the single and 
bination types, specifically designed 
the 250-watt lamp, are available. 


Mathews “Knurled-Keylock” Ry 
Conveyor with Hexagon Axk 
Mathews Conveyor Company, Elly 
City, Pa., announces an improvement 
the “Knurled-Keylock” line of nj 
conveyors manufactured by this fim 





Sectional view showing adaptation of hew 
axle as used in ball bearing conveyer ft 
Steel tote pans filled with small parts 
conveyed to vertical elevated conveyer on 
bearing roller conveyers 


the form of a roller designed to ine 
porate a hexagon-shaped axle. The 
agon axle will be used in all the pres 
sizes in addition to several intermed 
sizes not heretofore available. 

The rollers are of seamless steel tl 
ing with hardened steel bearing pa 
with solid inner and outer ball m 
predominating. Ball bearing roller 
lengths to suit are available in the i 





“OUTWEARS 


the best 


— Bronze Metal 
RGUTO Beanine 


Wayne June tion. Philadelphia. Ps. 








EDGEMONT” ‘resteo 

RICTION CLUTCHES 
EN Hard 
Jobs 


Are 


for “Edgemont” Type SF 
Disc Clutches 


Give this clutch a trial on your hard- 
et job first. Its reliability will soon 
show the savings that can be made 
by installing “Type SF” Clutches on 
other, machines. Our Engineering 
Department gives special attention to 
your clutch problems. 
Write us we can help you. 


suEdgemont Machine Co. 


2100 HOME AVE. DAYTON, OHIO 








STANDARDIZED 
esidsiensiiiemeiemmalll 


\DIE SETS / 


Standardized Die Sets, embodying 
many exclusive features, and a 
listing of more than 95,000 stock 
sizes, afford a service that is un- 
surpassed. 
Send for Our New 208 Page Catalog. 


E A. Baumbach Mfg. Co. 


1806 $. Kilbourne Ave., Chicago, Il. 








ECHANICAL engineers, exec- 

utives, superintendents, and 
purchasing agents, will find these 
data sheets of prime value for 
specifications of materials for ma- 
chine tool parts covering: 


Heat treating instructions. 
Physical properties. 


Common uses of a wide variety 
of alloy steels ranging from .15 
to 1.00 per cent carbon content 
in or Hyten, Economo and 
S.A.E. Alloy Grades. 


A request on your company letter- 
head will bring these Data Sheets 
with no obligation to you. 


WHEELOCK, LOVEJOY 
& COMPANY, INC. 
CAMBRIDGE, MASS. 
Warehouse Service 


Cleveland, Chicago, Newark, 
Detroit, Buffalo 
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lowing diameters: 1, 154%, 1.9, 2%, 2%, 
21%, 2%, 234, 33%, 31%, 3%, 4, 4%, 4%, 5, 
5%, and 75%-in., with capacities ranging 
from 50 lbs. continuous load rating for 
the 1 in. diameter roller to 8000 lbs. for 
the 75g in. diameter roller. 


| 
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% h.p. universal motor provides amy 
power to drive a %4x'%-in. emery whiJTOMA 
and maintain a high grinding speeq |,kes of 
the toughest work. 

The flexible shaft, which is 42 ing|/TOMA 
long, has a heavy rubber-reinforced « 


Additions to the hexagon axle line 
include the following: a tapered steel 
roller 2% in. to 1% in. diameter, ca- 
pacity 150 lbs.; a 21% in. diameter roller 
for heavy service, capacity 300 lbs.; a 
33% in. diameter roller of 750 lbs. capac- 
ity; a 3% in. diameter roller of 1200 
lbs. capacity; a 4 in. diameter roller of 
3000 lbs. capacity; a 444 in. diameter 
roller of 4000 lbs. capacity. This line 
permits a choice of size and capacity 
for practically all sizes of handling 
where ball bearing rollers are required. 





Stanley % H.P. Flexible Shaft 
Grinder Bech Pre 


A portable, flexible shaft grinder that agg at and 
develops 3% h.p. and a speed of 18,000 ee d, 
r.p.m. is now being manufactured by pe, Soree 
The Stanley Electric Tool Division, New 
Britain, Conn. The grinder is especially J 
adapted for a wide variety of external ee 
and internal grinding operations on “27 R 
tools, dies, castings, and so on. The 


ALL 
ILL | 


Stanley 3% H. P. Flexible Shaft Grind » Reyne 
duct 1 
ing with protection springs on each ens equi 
The handle piece is equipped with sping be 
cial ball bearings and a collet-type chu] threac 
to hold 4%,-in. shanks. The cradle whig, ress 
is furnished with the grinder will hig T° 
the motor unit on a bench, or it OES 
be suspended overhead. 
The grinder is shipped ready for 
except for grinding mediums. Howett 


“OHIO GEARS 
and REDUCERS” 


(NEW 1936 EDITION) 


@ 128 pages of 


purcha 
ing only 
this s: 
urs a ta 
gular 
as Dri 
y oth 
EI 
our si 
n $14. 

dire 
A 
6 N. Pi 
plete 


gears, reducers, 


sprockets, pulleys, Increase Your 


Polishing and Buffinj 
Production with } 


e PACKER e 


Automatic Polishing 
and Buffing Machines 


THE PACKER MACHINE COMPA 
Meriden, -i- Connecti 
Write for ‘Prod. Increase Book’ 


couplings, chain, 
etc. Engineering 
Data. Helpful hints 


THE OHIO GEAR CO. 


IKKER PAT eae ee 
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ery WhJTOMATIC FEEDS for all sizes and GRANT RIVETE RS 


Speed Jakes of punch presses. 


YTOMATIC CENTERING REELS for 
the unreeling 
of coiled 
stock. 


Pioneers in the riveting field. Head 


h Press Equipped PUNCH PRESS AIR rivets from smallest to %” diameter, 
a Littell No. 3 VALVES and UNI- e.ther by noiseless spinning or vibrating 
ck and Pinion Roll VERSAL AIR NOZ- hammer method—Sizes to meet all needs— 

eed, Straightener, ZLES for the safe Types include Vertical and Horizontal 
, Scrap Cutter, and and quick ejection of Multiple Spindles. 


lo. 3 Reel. work pieces. : : 
“4 Write for literature—and don’t forget to 


° e send samples. 
4 J. Littell Machine Co. THE GRANT MFG. & MACHINE CO. 
4127 RAVENSWOOD AVE., CHICAGO 96 Silliman Avenue Bridgenvort, Conn. 














ALL INVESTMENT IN ATLAS 
ILL PRESS DOUBLES PRODUCTION 


le Reynolds Electric Company, prominent electrical 
hluct manufacturers of Chicago, find Atlas Drill 
ch emess equipment efficient and economical. They are 
Sping between eighteen hundred and two thousand 
sthreads per hour in steel with an Atlas Model 70. 

# press is running full time. 


DOES 5 HOUR JOB IN 2 HOURS 


purchase represented a very large saving, the price 
Ang only a fraction of other equipment considered. 
this same Atlas, Reynolds is now doing in two 
its a tap job that formerly required five hours on 
gular tapping outfit. 
§ Drill Presses are standing up under this and 
other similar jobs and maintaining their ac- 
They will do the same in your plant. Made 
bur sizes, bench and floor models. Prices range 
$14.45 to $39.45. See them at your jobbers or 
direct for new 1936 catalog. 


ATLAS PRESS COMPANY 
5 N. Pitcher St. Kalamazoo, Mich. 
plete display at Atlas Sales Co., 35 E. Wacker Dr., 
Chicago. 
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the manufacturer of the grinder carries in the illustration. The reel is m 
a complete line of arbors, spindles, driven, eliminating all pull on the; 
emery wheels, and mounted points for and providing a brake which p 
use with the machine. the stock from unwinding too fast, 
By means of a simple, yet highly 


U. S. Automatic Stock Reel cient mechanism, a loop is maint 


To provide a means of preventing the 
whipping action and strain on stock 
which commonly occurs where heavily- 
loaded reels are operated, where long 
feeds are run at high speeds, or where 
light materials are fed, the U. S. Tool 
Company, Inc., Ampere, N. J., has de- 
veloped the automatic stock reel shown 



















MAI 
AS ] 
SEC 


The Stat 
section-n 














Ames “Dual Use” Bench Lathe 


Special design for making interchangeable 
parts and finest tool and instrument work. 
Write for blue catalogue. 


B. C. AMES COMPANY U.S. PiPrerc Stock Reel 


rn hanries Maitaattentheneinid in the stock which prevents pull agai 


441 the reel and against the stock. 
stock reel is made in both vertical 


RIVETING? | tevstppticd in a variety of size 











































LINLEY NOISELESS ROTARY capacities. 
RIVETING MACHINES 
Assure Peak Production and ‘ 
Lower, Maintenance, Rigid and Bull Dog “Vacu-Break” Swit 
,*owerful. an , r 
Types. Motor of Belt Driven. The illustration shows the Bull 
There is a Linley machine for “Vacu-Break” Safety Switch which 
every riveting Job. been brought out by the Bull Dog 
pole oy RA yn tric Products Co., 7610 Jos. Call 
u = 
estimate of production and Ave., Detroit, Michigan. The switd 
quote cost of equipment. available in three complete lines: 
LINLEY BROTHERS CO. , Standard T C, 
583 Fairfield Avenue — Bag o Standard Type ‘ 
Bridgeport, Conn., U. 8. A. The “Vacu-Break” switch is said 





BA 
REMCO MOTOR DRIVES. . 


a suppe 
Complete rigidity—no overhang—no strain on beds, frames, th: dliminat 
Universal motor mounting—use any motor—not built speci® sure or 
change from ane tool to another if desired. V Belt or Chali equippe 
from motor. Complete guards—dquick belt adjustment. complet 
Complete line of Drives from Hack Saws to 42” Lathes, ett= Wri 
Quickly applied. this 


Complete Literature on Request HO 


| MANLEY PRODUCTS CORPORATIO 


YORK, PENNSYLVANIA 96 WA 
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] is mo 
N the ; 
h p 
0 fast, 
highly 
Maint 










The New Stackbin 


Section 
Patented 


—— emma ems 








MAKES A STOCKROOM 
AS EASY TO BUILD AS A 
SECTIONAL BOOKCASE 


The Stackbin Section is designed so that one- 
section-nests-into-the-other, and sections mest 
deeply enough so that several placed one on top 
of the other provide a substantial unit. Ideal 
for temporary stockrooms near the job Base 
separate. Counter top can be supplied. Write 
for circular and prices. 


STACKBIN CORPORATION 


TROY ST. PROVIDENCE, R. I. 
























An Inexpensive 
* NEW AsRASIVE 
BAND GRINDER... 


ES “Built Like a Machine Tool” 


The Hormel-M Grinder is sturdily bullt with 
a a supporting leg under the grinding table to 
an eliminate vibration and tipping due to pres- 
sure on the belt. Ball bearing throughout, 
Chait equipped with ALEMITE LUBRICATION, 
complete with grease gun. 
Write for illustrated folder on 


this and other styles and sizes. 


0l HORMEL-M GRINDER 
WALLS SALES CORP. 
96 WARREN ST. NEW YORK, N. Y. 
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Insoluble Smuts 


REMOVED 
without wIDIN g 





by Patented 


SATUROL 
PROCESS 


Here’s how... simply im- 
merse work in a tank of 
OAKITE SATUROL 

then follow with COLD pres- 


sure rinse. So efficient is this 























remarkable process that in 
many instances surfaces are 
ready for subsequent finishes 
without use of hot cleaning 
solution. Savings in time, ma- 
terial and effort are so worth- 
while you will want all the 
facts. Write today ... no 
obligation. 


Branch offices and Representatives in all 
principal cities of the U. S. 
Manufactured only by 
OAKITE PRODUCTS, INC. 

36 Thames St., New York, N. Y. 











SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 











| 
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represent a new and highly effer 


(Toolm akers — Patternmakers me principle of switch construction, 4 OF 
Machinists — design reverses the usual procedure ; 







puts the arc-extinguishing structure C 
You will be proud the moving contact (blade) insteag 
to own and to use on the stationary contact (jaws). 


TD 2 jae construction, together with certain otj 


Let w 


4 features, is said to result in unusy 
my — high circuit-rupturing ability. 

Dealer does not The arc extinguisher is made jp ¢ 
carry this line. form of a partitioned chamber whi 





Free Catalog. 


< GERSTNER TOOL CHESTS 
1251 Columbia St., Dayton, Ohio ay 




















: “Alnor” 
g-=<%@ PYROMETERS 


For the Hardening 
Furnace 


Price —_ $13 to 
lete with- 

pie wi $36.00 
tion tube. and up 


Write for Information 


ILLINOIS TESTING LABORATORIES, Inc. 
146 W. Austin Ave. CHICAGO, ILL. 











SHORT RUN STAMPINGS 


A proccss eliminating necessity of 

making expensive dies. 
ALSO PRODUCTION 
STAMPINGS 
We specialize in 
building me- 
chanical devices 
Write for ests 











Bull Dog “Vacu-Break’’ Switch 





is totally enclosed except for two slim - 
at the bottom to receive the dual si 
mates. tionary contacts in separate coils. Ti 
Established 1905 : chamber, in which the moving con 
GERDING Bros is floatingly supported, moves with ft 


THIRD & VINE STS. CINCINNATI, 0. moving contact in and out on the & 
tionary contacts as guides. The pist 




























ELIMINATE SPECIAL AND COSTLY JIG FIXTURES} 
By Using Yost Drill Press Vises 


They are heavily constructed and very compact. 
Three flanges on the base permit easy attachment 
to machine or drill press table. A ‘‘V’’ shaped 
slot milled in the movable jaw permits a positive 
locking of vertical work. The ease and simplicity 
in operating makes this tool an indispensable fac- 
tor in the execution of drill press operations. 


Write us for circular ‘‘H’’, giving us name of your nearest dealer. 


YOST MANUFACTURING COMPANY, Meapvi te, PA. Bw nar 
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on RENU TOOL COMPANY 


ucture. . ° . ° 
ne Grinding Specialists 


vs 
a let us RENU into NEW 
YOUR OLD 
le in Milling 
er wha / Cutters 
Slitting 
Saws 
Counter 
Bores 
Drills 
Reamers 
End Mills 
Special Tools 


WELDON TYPE 
FAST SPIRAL END MILLS 
OUR SPECIALTY 


RENU TOOL COMPANY 


6517 Brush St. 
Detroit, Mich. 











=> COLONIAL 
, DRILL JIG 
BUSHINGS 


A. S. A. STANDARD 





You are sure of getting accurate and 
dependable drill jig bushings when 
your order COLONIAL. Made of High 
Grade Tool Steel. And when you 
order COLONIAL, you'll get them 
quickly. 

Write for 


Specification 
Sheets and Prices 


COLONIAL 
BUSHINGS, Inc. 


145 Jos. Campau St. 
DETROIT, MICH. 


































































































Just a few of the many standard shapes which are carried in stock. 
Write for full information. 


+ Be HaRRIson srreET M, A, FORD MFG. CO. vavenrort. towa 
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action of the contacts when rupturing 
in this close-fitting arcing chamber 
tends to evacuate the small amount of 
air present in such a restricted enclo- 
sure, thus minimizing burning of the 
arc chamber or contacts by reducing the 
oxygen available to support combustion. 
The result is that the amount of ionized 
gas present to conduct the arc incident 
to rupturing the circuit is restricted, and 
the close-fitting arc chamber is the effi- 
cient deionizing medium for what little 
ionization does occur. 

The ‘“Vacu-Break” design is said to 
permit extreme compactness in the de- 
sign of the line with perfect safety 


2,3 & 4-way 
VALVES 


For use on air, water, 
steam or oil for operating 
single and double acting 
cylinders, on pressures up 
to 3500 lbs. Made in 
Lever, Foot and Solenoid 
and Motor Operated types. 





Bulletins on request 


W. H. NICHOLSON & CO. 
136 Oregon St., Wilkes-Barre, Pa. 
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because no arcing can get into the p 
enclosure or cabinet. As the arc ig th 
confined, first by its own arcing cham) 
and then by the cabinet itself, jt 
doubly sealed and thus the switch , 
be operated under extreme overload yj 
perfect safety to the operator. 

“Vacu-Break” Safety Switches 
housed in Stylined cabinets with hanj 
to match. Wire grips are used 
“Line” and “Load” wiring  termip 
saving time and _ soldering materi 
Handles are of sturdy construction, 
quick-make-and-break spring is of ¢ 
heavy compression type. 





Dumore No. 44 “Toolmaker’ 


The Dumore Company, Dept. 18), 
Racine, Wis., is introducing the No, 
“Toolmaker”—a small lathe grin 
which, through revolutionary engine 
ing principles, can handle many j 
heretofore restricted to larger and mo 
costly tools. No. 44 replaces the y 
2-AG Lathe Grinder in the Dumore li 

Spindle speeds from 7,000 to 4 
r.p.m. adapt the grinder for a wide ran 
of work, making it possible to grind 
great number of jobs that never bets 
could be finished by this means in 
small lathe. Thus the time and lai 





IDEAL SPEED LATHES 


- --~y FOR LAPPING 
FINISHING 
POLISHING 

SMALL PARTS 


2 Speed Motor. 
Automatic Brake. 
Collet or 3 
Chucks. Hand 
operated or auto- 
matic. Write fcr 
Cir. 351 


SCHAUER MACHINE CO. 


905-7 Broadway Cincinnati, Ohio 














EVERY age" needs $ 
these rugged, accurate, 2 

portable Pyrometers. = UPL 
L88 for checking Sur- \ 


face Temperatures: 


800° range with 1 ft. 
silver tip couple, $17.90. 
L89 for Non-ferrous 20. se: | 
1600° range with 2 ft. couple 


and 1 ft. replaceable tip, 
$19.30. L90 for Furnaces: 
2500° range with 3 ft. couple, 
$19.00. Sent on 3U-Day ~~ 
a Free 
USSELL ELECTRIC Co. 
3 38 W. Huron St., Chicago 


Hold-Heet Pyrometers 





. e - . 
Fifty Million Operation 
(without repair or leakage) 
and still going strong, reports one Industrial a 
MOST COMPLETE LINE OF AIR OPERA 
re IN THE WORLD. 


Ask for Engineering Catalog 1M. 


Quiche As-Wink ‘Ua 
OVA Owe 


C.B. HUNT & SON- SALEM, OHIO 
DISTRIBUTORS In PAL CITIES 
Representative in England: Gaston E. Marbais, Lid., London 








Holes Perfectly 


a 
Tremendous Speeds 


Your Men 


will appreciate 


THIS TOOL 


“Double - cone” 
cork-faced friction 
clutch; ball bear- 
ings; balanced re- 
versing mechanism 


SMOOTH SENSITIVE 


1} PROCUNIER 
SAFETY CHUCK CO. 


12 So. Clinton St. Chicago, Ill. 


European Rep. 
GASTON E. MARBAIX, LTD. 
Vincent House, London S. W. I. 








atk It Quickly 
ith a NUMBERALL 


Made with 1 to 10 wheels. 
in perfect alignment. 
for Hand or Press 


Stamping. For marking fibre, 
metals and untempered steel. 


Write for 
Latest 
Circulars 
and Price 
Lists. 


NEW Quick Set Machine. 
One wheel can be turned 
quickly by knurled knob for 
consecutive numbering. 


Reasonably priced 
NUMBERALL STAMP 
& TOOL Co. 


Huguenot Park 
Staten Island, N. Y. 
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ER 
yy *_Meparableled 


TURBINE GRINDER 


50,000 ew. 


44 HP 


The most efficient combination of 
power and speed ever achieved in 
a portable tool. 


For Portable Use For Stationary Use 

| ap irtngbage: men everywhere realize that It Is 
foolish to give expensive workmen cheap tools. 

That is why the better shops are equipping with 

Onsrud Portable Grinders. Write for Circular. 


ONSRUD MACHINE WORKS 
3916 PALMER ST. CHICAGO, ILL. 


*—- CLIP AND MAIL 


ONSRUD MACHINE WORKS 
3916 Palmer St., Chicago, Ill. 


Send Circular on your 50,000 R.P.M. Grinder. 
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saving of lathe grinding are brought 
within the reach of every shop and tool 
room. 

The grinder is equipped with a uni- 
versal Dumore motor which develops 4 
h.p. The motor is fitted with selected 
closed-type “pre-loaded” ball bearings 
and forced ventilation assures cool run- 
ning. It is also mounted pivotally; 
thus the belt adjustment is very simple. 
The spindle bearings are oiled by ver- 
tically mounted felt wicks. Oil is fed 
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The grinder spindle. is of cold gui 
steel shafting with hardeneg 
flats and a %-in. arbor is Provided i 
both wheel and pulley. One steel 
four aluminum pulleys are gs 
equipment. 

The distance of 1,;; in. between 
and mounting post centers permits) 
No. 44 grinder to be used in lathgg 
as little as 8-in. swing. Each om 
comes in a compact steel carrying 
with the following equipment: 4% 
mounted wheels with %-in. shank 


to the tapered thrower, machined on the 
end of the spindle, as in the larger and 
more costly Dumore grinders. 





wheels. Shaped Diamond 
Tools, ete. Large stock unset 
stones on_ hand. tesetting and 
resharpenings returned same day 
received. 


DIAMOND TOOLS 
Send for price list and specify 


FOR ECONOMY 
fi your requirements. 
E. KARELSEN, INC. 
15 West 44th St., New York, N. Y. 


All types for dressing grinding 
Established 1852 











Write for quotation on standard Dumore No. 44 Toolmaker 


Woodruff Keyway Cutters 


wwe —e-a mounted wheel with '4-in. shank; 
2-in. vitrified wheel; one 3-in. viltl 
wheel; two “Hi-Speed’’ fabric belts 


three assorted wrenches. 


Special Cutters made to 
Blue Prints 


QUALITY 
TOOL WORKS 


Waukegan, Illinois 


°e©WILLEY’Se 


PRECISION CUTTING TOOLS 
Our modern methods and equipment are 
your guarantee of uniform dependability 
in Tungsten Carbide Tipped Tools. Com- 
plete stock ready for immediate use. 


Willey’s Carbide Tool Co. 


1352 W. Vernor Highway, Detroit, Michigan 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 





L-W Lathe Chuck 


The illustration shows the L-W 
Chuck, which has been placed on 
market by L-W Chuck Company, 4) 
St. Clair, St., Toledo, Ohio. The ti 














Get your free copy 
of WILLEY’S com- 
piete new Tool 
Manual. 





T , 
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a ea wor 


DEPENDABLE 


OU are not gam- 

bling with results 
when you standardize 
on American Hollow 
Bored Forgings. Your 
first supply will set a 
standard for quality and 


TIGHTER =a 
in tight places... all times. 


Thanks to the gear-like action of the Write for quotations 
fluted Bristo Wrench in the fluted on Spindles, Piston 
Bristo socket, setting up a Bristo 
Screw is a positive operation. There Rods, Clutch Shafts, 
is no slipping, fumbling or round- Etc. 
ing out of socket. Nor any jamming. 
Bristos are tighter in cramped, hard- 
to-get-at places. The Bristol Company, AM E R ] CAN 
Waterbury, Connecticut. HOLLOW BORING CO 
TRADE MARK 
et ee | — T O 2000 Raspberry St. 
Erie, Pennsylvania 
REO. UB. PAT OFF. 


SOCKET HEAD SET AND CAP SCREWS 














We not only SAY—but can PROVE— 
that we are able to supply BETTER 
PARTS AT LESS COST. For, what- 
ever your requirements, our long ex- 
perience and complete facilities for 
fibre fabrication can probably save 
you time, trouble and money. 

Investigate today. A copy of 
our treatise on fibre and 
fibre fabrication will 
be sent upon re- 
quest. No 

obligation. 











"Wilmington Fibre" 


WILMINGTON FIBRE SPECIALTY COMPANY 
PIONEERS IN FIBRE ee ee DELAWARE 
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Rotary 
Files 


AB -nieu SPEED STEEL 
HAND CUT--ALL SHAPES 


SEND FOR ILLUSTRATED 10th Anniversary 
ne multitudes of styles, shapes 
and cuts. 


THE ROTARY — COMPANY 
STRATFORD 








STANDARD 
VERTICAL ANGLE 
ec PLATE GRINDER 
; a For Planer, Boring Mill, 
e 


c 
2, 3, 5, 7% and 10 H.P. 
sizes. 1750 or 3400 R. 


P.M. 
Also Tool Post and Angle 
Plate Grinders. 

Write for catalog. 
THE STANDARD 
ELECTRICAL TOOL CO. 
8th & Evans Sts. 
Cincinnati, Ohio 








Small and Medium Sizes 
Quality Workmanship and Accuracy 
have retained most of our customers 
for 25 years. 

Send sample or sketch of your re- 
quirements. 


THE TAYLOR MACHINE CO. 


CLEVELAND, OHIO 
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is of the four-jaw independent type, 
12 in. diameter. The body, which 
semi-steel, is heavily ribbed ang 


L-W Lathe Chuck 


withstand unusual strain. The {oy 
solid reversible jaws are of harden 
steel, ground and accurately fitted 4 
the body. The screws are of tou 
nickel steel, hardened. Weight, 15 hh 





Universal Collet Chuck 


The line of production tools made} 
Universal Engineering Co., Frankenmuth 
Mich., has been augmented by the adi 
tion of two new collet chucks—the ty 
WW and the type ZZ. ww 








Universal Collet Chuck 


take shanks from % to % in. diamel# 
and type ZZ will take shanks from } 
to 1 in. diameter. 


The general design of these colli 





The Janette 


of motorized speed reducers offets 
the manufacturer of slow 
machines an exceptionally large 


number of types and sizes for 
applications iam 1/50 to 5 LP. 


Send Us Your Requirements. | 
Janette Manufacturing Co. 
552 W. Monroe Street 
CHICAGO, 








ILLINOIS |B) 480 


and 


“and does not seat 
CL abruptly against the 





: FY LFLO ia 


ne Relief Valve 


HIS valve is made 

in pipe sizes from 

% to 3” and Is 
witable for pressures 
from 10 ibs. to 1,000 
lbs. Adjustment can 
be made by removing 
cap and turning ad- 
justment screw at top 
of valve. The cylin- 
drical piston seat 
closes off the port in 
a shearing manner, 


LI So 


IAS 


LLL LLLA 


body of the valve, 
thereby, elleving a 
pounding or chatter- 
Ing nolse as ordinar- 
lly caused by stand- 
ard valves using a 
disc seat. 


Fulflo Specialties Co., Inc. 


BLANCHESTER OHIO 








GUARD FINGERS 


THIS 


DEPENDABLE WAY 


Punch presses require extreme care 

tlon —= you can lessen the danger to the fingers 

of your operators by Installin . & M Auto- 
Pun Press Gu 


ne Ss. Depen 
economical, easy to Install. a 


Hd one for 30 days at our expense. 
In ad uen state name, size and stroke 


JAYLOR- SHANTZ CO. 


Rochester, N. Y. 
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REQUIRE 
RE-SETTING 


Now You Can Buy 
Diamond Dressing Tools 
that are Guaranteed! 


Koebel Multi-Point Tools provide a number 
of small, whole, natural diamonds set in 
spaced relationship: from two to five sharp 
diamonds in contact with the wheel, each 
taking its share of the total burden. This 
permits faster traverse, a finer, more uni- 
form dressing, providing a higher work 
finish, more parts per dressing, and longer 
wheel life. They will hold-size for any 
width of face. 


No re-setting is ever necessary. The 
Diamonds are mounted in Koebelite (pat- 
ented process) guaranteed to hold them 
rigidly for their entire useful life. The 
metal will not load or glaze, but grinds 
away freely as the diamonds wear. 


SEND FOR THIS PRES BOOK 


A brand new “easy-to-take” type 
of instruction book, full of right- 
to-the-point informationabouthow § 
to get more and better work from 
your grinding wheels. Your copy 
will be mailed free upon request. 


KOEBEL DIAMONDTOOLCO. 














1202 Oakman Blvd., Detroit 


KOEBEL 


DIAMOND TOOLS 
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FLYNN MICROMETER 


OFFSET BORING 
HEADS 


Made in Various 
Sizes and Styles 
Send for Complete 
Information 


FLYNN MFG. COMPANY 
437 Bates Street Detroit, Mich. 











MORE 
HOLES 


per 


Minute 


. - that’s the re- 
sult ‘of applying U. 
S. Multiple Units to 
your drilling ma- 
chines. Also a larger 
profit for you. 

As aposiatiots In the 
designing of special 
Drill Head Units, we 
can easily meet your 
requirements of ac- 
curacy and economy. 

Send blue prints 

for estimates. 


THE 


United States 
Drill Head Co, 


1954 Riverside 
Drive 
CINCINNATI, 
OHIO 
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chucks follows the same lines gs 
other chucks manufactured by this q 
the features being strong gripping p 
and reasonable close concentricity, 
chucks are especially designed for }, 
ing end mills, keyway cutters, drills 
other tools of this character. 
























Frampton Model 100 Demagnes 
and Etcher 


Any size of tool or die can inst 
be demagnetized by passing the y 
over the Frampton Model 100 Demag 
izer and Etcher, made by Frampton 
trical Equipment Co., 18 Norwood B 
Dayton, Ohio. Or if the work js 
heavy to lift, it can as easily be dem 
netized by passing the Demagnetizer 
the work. The Frampton Demagnet 
weighs but 16 pounds, is 6 in. high 
long, and 6 in. wide. 


Etching with the Frampton Den 
netizer and Etcher is very simple, 
any tool or die can be marked reg 


less of thickness. A special coil a \q 
Capacity, 
4” iro! 


NOW FOR THE FIRST TIME-PLU 
VACUUM CLEANING AT LOW 


Remove the hazards and 





unnecessary expense 1". Wy! 
caused by dust and dirt [" 

on _ floors, a beams 

machinery, etc., with the = 
TORNADO Portable In- — 


dustrial cleaner. Also re- 
claims valuable metal, ete. 
Tremendous power, com- 
bined with light weight, 
sturdy construction and com- 
plete tools at low prices 
make this the most econom- 
ical method. 


Write for FREE TRIAL OFFER—no obliga 
Breuer Electric Mfg. 
843 Blackhawk St., Chicago, Ill. 

















Hiiitl 
= 





STURDIMATIC TOOL COMPANY 






STURDIMATIC LIVE CENTER for LATHES, GRINDERS aij 


MILLING MACHINE, 


It turns with the wor { 

Eliminates friction of deal 

center. 

Lowest possible overhang 

prevents vibration anf 

chatter. 

Write for Catalog and % 
Free Trial Offer 

5222 THIRD ST., DETROIT, MICHIGAME 
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WE FooT PRESS No. 28 


Capacity 
2x2x%” 
Angle Iron 
Weight 
44 Ibs. 
ASK FOR 
CATALOG 
. aaty J = 16 No. 9 
— 10les per 
, No. 10 PUNCH ca 
r. Lesnar y 
80 ITEMS é 
=> trom wien | | WALTHAM THREAD MILLER 
caacty, %” hole through Let us explain why this machine is 
4” iron. Weight 8% Ibs Je gee my an gg Re ad single 
HITNEY METAL and factories. . i 
Plone: och onnvononcue | | WALTHAM MACHINE, WoRKs 











2 





MODERNIZE... 


. . your Lathes, Milling 


a 
By 


egcone pulley Machines with 
h, Cullman Individual Drives. 


Made in sizes 

for motors 2 

to 72 H. P. Sold subject to 
your approval. 


Send for information 


CULLMAN WHEEL Co. 


1336 Altgeld St. 
CHICAGO, ILLINOIS 
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IT NIBBLES 
AND SHEARS 


A remarkable Time 
and Labor Saver 


Write for 
Particulars 
NATIONAL 
MACHINE 


TOOL CO. 
RACINE, WIS. 








The Mummert-Dixon 
Spot Facer 


.. enables you 

to machine ac- 

curate and smooth 
surfaces on small 
bosses, etc., in less 
time than by any other 
method. Better investi- 
gate! Send for a bulletin. 
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ment permits the use of three jack 


plugging in the etching pencil; lov™ LAF 


metals from approximately 0.015 jp 
vs in. thick, medium for metals 4 


Frampton Model 100 Demagnetizer 
Etcher 


% in. to % in. thick, and high f 
5% in. thick to the thickest piece, 
The Frampton is assembled in an 
and attractive case with front pand 
bakelite, pleasingly decorated 4 
marked plainly in Veri-Chrome. I 
equipped with a pilot light for conve 


ence and economy, and is furnished 
an extra heavy cord and non-destn 
tible rubber plug. The etching pa 


MUMMERT-DIXON CO. “iinover’Pa. 











L-W Milling Machine Vise 


$9950 


85 Ib. Seml-Steel flanged construction. 
62" ayer egg | and Ground. 


Most outstanding value 
on the market 


2” Depth of Jaws. 4%" Opening of Jaws. 
41” Steel Screw and Bronze Nut. 


DIVIDING HEADS MAGNETIC CHUCKS 


L-W CHUCK CO. e 





MILLING MACHINE VIS 


20 N. ST. CLAIRE 
TOLEDO, OHI0 














The Vinco Angle Tangent to Radius Dresser 


For External, Internal and Surface Grinding pose 


The Vinco Angle Tangent to Radius Dresser will dress angles a: 

radii tangent to each other on Abrasive Wheels for less than 25 rs 
of the cost of any other method. It is the only Angle Tangent to 
Radius Dresser on the market, and is an absolute necessity for the 
accurate and economical dressing of forms on abrasive wheels. 
This Dresser has eliminated waste, worry and inaccuracy in many 
tool rooms throughout the U. 8. ‘A. and Canada. It is precision 
made of the finest materials and fully guaranteed to be satisfactory. 


Send for Descriptive Circular. 


VINCO TOOL CO. 


7354 CENTRAL AVE. DETROIT, MICHIGAN 








MODERN MACHINE SHOP 159 





i; vf LAPPED & POLISHED 


DIAMOND 
froriNG and TURNING 


TOOLS 


@For boring and 
turning all non- 
metals, 
bakelite, hard 
rubber, etc. 
Strong and keen 
imme cutting. Guaron- 
teed to perform 
satisfactorily. 


"y" Point 


Write for prices and 
recommendations 


i WHEEL TRUEING TOOL CO., Inc. 


avolli3931 OAKLAND AVE., DETROIT, MICH. 






































Distributor 


“3 ona 


COMPANY 
617-A Aroh St. 
Philadelphia, Pa. 








wyYco Flexible Shafts 
WYCO Speed Saws 
WYCO Motor Discs 
WYCO Hole Cutters 


AND NOW -- 


FROM OUR ELECTRICAL DIVISION 


Tee WYCO CALL SYSTEM 


A simplified loud-speaker 
paging-system for Factor- 
ies, Warehouses, Hotels, 
etc. 


MORE EFFICIENT 
THAN BELL SYSTEMS 


At LOWER COST! 


Complete with crystal mi- 
crophone, control switch, 
2 loud-speakers ‘98° 
and 250 ft. wire. .... 


Additional loud speakers each $7.50 
(with individual volume control) 


READY TO PLUG INTO 
LIGHT SOCKET. 


Sold by your jobber 


On Approval Basis. 





Wyzenbeek & Staff, Inc. 


642 Washington Blvd., Chicago, Ill. 

















MODERN MACHINE SHOP 


160 


is built for hard use and is attached 
to a heavy duty cord. The Frampton 
operates on 110-volt, 60-cycle current. 





BONDTRU FLEXIBLE INSULATED 
COUPLING. This 4-page folder, issued 
by Charles Bond Company, 617-A Arch 
St., Philadelphia, Pa., presents the Bond- 
tru Flexible Insulated Coupling. The 
design and construction of the coupling 
are explained in detail and all parts 
of the coupling are illustrated. Copy 
free upon request. 








DIAL INDICATORS 


that are accurate require ac 
curately cut gears and rack 
That is why FEDERAL Ind 


cators are so accurate, 


FEDERAL PROD 


1144 Eddy Street, Provide: 


DETROIT* CHICAGO * MUNCIE 8@ 


ACCURATE 
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Pease Non-Bleeding and Color Fay 


Blue-Print Papers and Cloths 
The C. F. Pease Company, 855 Nort} 
Franklin Avenue, Chicago, Illinois hay 
developed a blue print paper and gop 
that will not “bleed”. The non-bleedin, 
feature of the new Pease “K” 
paper and cloth has discredited the oy 
theory in blue printing that prints ay 
burned out or over-exposed when White 
lines do not show up clear and strong 
The only method of overcoming thls eq. 
dition has been by over-exposing th 
prints with the r. 
sultant sacrifice ff ,, meth 
the deep blue cof many ye: 
or. By using thf ing and 














Superior 
High Spe 




















new Pease ‘Xf’ {ou of 
speed paper om Higher 
cloth, it 1s said and Smo 
that prints may b 
fully exposed- 4 
even over-expose for 
—and still produc your 
a deep lustrous i 
blue and _ permi 
the whites tostan§| Putt 
out clear and sharp! 2981 
The non-bleedin De 


feature is equally 
advantageous i 
making blue lin 
prints. It is um 
necessary to block 
out behind each 
blue line print an 
such prints can bk 
printed, washed 
and dried without 
a trace of blue 
streak or blur. The 





G 
8] 
| 





Send for New 1936 Catalog No. 37 
a Re 


non-bleeding qual- } 
ity also permits a1 
unusually wide 
range of expat This 
tion. Because ‘ 
the color fast fea Grind 
ture, prints of the} ing or 
new “K” speedil Its si 
paper and cloth 
can be produceig} "cy 
which are at 50% 
be the neares' ' 
non-fading that tt agg 
has ever been po-§} that 
sibe to attain. holes 
Peace “K” speed : 
papers and cloths ductic 
are available in all 
standard lengths, ST. 
widths, weights, 
and rag stock con: 
tent, in rolls orf}, ®L00! 





standard cut sheet 











, 1936 
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This New 
Catalog 
Will Help You 
Select Better 
End Mills 















i 


ero 


ay bee 
ed-§ 
posed 
oduc 
Tous 


ermit 
stand 





harp 


many years of fine tool design- 


and Smoother Finish. 


Superior quality of Putnam 
High Speed End Mills produced 
by methods accumulated thru 


ing and manufacturing assure 
you of Maximum Production, 
Higher Speeds, Faster Feeds, 


The New Putnam End 
Mill Catalog is ready 
for you. Write for 
your copy today. 


Putnam Tool Co. 
2981 Charlevoix Ave. 
Detroit, Michigan 





Webber 


Comparator 
Measuring ac- 
curacy .00001”. 
Option of 3 
scales .0001”, 
Seek | wot 
000025” gradu- 
ation. 


Knife edge lever 
movement. 


Write for 
Catalog 
and Prices. 


Price complete $155.00 


THE WEBBER GAGE CO. 


2517 VESTRY AVE., CLEVELAND, O. 











18 iD 
ling 
un. 
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ach 
and 
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Grinds 
81 SIZES OF 


Drills 


No. 31 to 2” 


This Star _ Precision 
Grinder puts drill grind- 
ing on a production basis. 
Its simplicity and accu- 
racy saves as high as 
50% on drill costs and 
insures uniform accuracy 
that guarantees perfect 
holes and increases pro- 
duction. 


BLOOMFIELD AVE. 

















Write for descriptive folder. 


STAR MACHINE & ENGINEERING CORP. 


Division of Star Electric Motor Co. 
BLOOMFIELD 


NEW JERSEY 
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sizes. Free sample prints with pris 
may be obtained by addressing the mm» 
ufacturers as above. 





' Radiographic Inspection 
W re] D A om K . (Continued from ne 38) 

“DO-ALL” COMBINATION piece. Lead markers are Dla 

ELECTRIC HAMMER AND DRILL the outside of the casting to identi 





Drilis in concrete, masonry, metal and wood. j 

The drili you need for expansion bolts and the —— examined, thus each mass 
screw anchors—installing machinery, fixtures, tive carries its own identification ay 
wiring, piping, etc. Invaluable as maintenance A e 

tool. Every plant needs one. Write for prices. there is no danger of mistakes ey 


WODACK ELECTRIC TOOL CORP. when a great number of negativy 
4635 W. HURON ST., CHICAGO, ILL. are required to cover a single casting 











X-ray equipment designed primar 











ily for routine examination of welde 
seams in pressure vessels is show 
in Fig. 11. The equipment can, hov- 
ever, be used with equal facility fp 
the inspection of castings. The ve 
sel to be inspected is supported m 
two sets of gear-driven rolls which 
are mounted on trucks that can bk 
moved along a track to accommodate 
vessels of different lengths or clea 
protruding nozzles or manways. The 
roll-and-gear units can be adjusted 


ACE 
SPOT WELDERS 


MODEL 60— 

With water-cooled electrodes, 
for continuous production, 
maximum 2 pes. 16 Ga. C. R. 
Steel. Complete with stand. 


PRICE, ONLY $75.00 


Sample welds and literature 
on other sizes upon request. 


PIER EQUIPMENT MFG. 
COMPANY 


1282 Miiton Street 
Benton Harbor, Mich. 














NEW PALMGREN ANGLE VISE 
—AT ANY ANGLE— — g.a'g 


“~<a ao ppc 

(With Hardened an UR No. 0 
Jaws........$9.00) WiOPENSS. 
DEPTH 1 ye 
HEAVY DUTY SIZES UP TO 8” welent ie LBs 


Chicago Tool & Engineering Co. 


Write for Literature. 8400 SOUTH CHICAGO AVE., CHICAGO, - 





























WALES ADJUSTABLE HOLE PUNCHING DIES 


Why spend money for perforating dies when you can shift these “INDIVIDUAL HOLE” 
dies around to punch almost any 
arrangement of holes in flat parts? 











You can be in production the same 
_ you first see the print of 8 
pa 


Punches up to %” dia. in 14 ga 
steel. 








: Write for detailed booklet. 
“MAKE A TEMPLET&® YOU HAVE ADE” | The Strippit Corporation 


1569 Niagara St. Buffalo, N.Y. | 
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DIEFENDORF 











. for all types of gears. 


d When you want gears, you will save 
on time and money by au your in- 
which quiry to DIEFENDORF ...... 


Cutters of all types — gears 
from all metals and other materials. 
Let us quote on your next requirement. 


DIEFENDORF GEAR 
CORPORATION 
Syracuse, New York 

















Send for this New 
Pump Data Sheet 


It contains the definite data engineers 
want when they’re selecting coolant and 
lubricant pumps. It describes ROLLWAY 
UMPS as engineers want them described 
——fio sales talk—no ballyhoo. Ask for a 
copy for your files. 


PIONEER 


ENGINEERING AND MFG. CO. 
33 Melborn, Detroit, Mich. 
Also Centrifugal and Hydraulic Pumps 


- a 
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FRAMPTON 
Portable 


DEMAGNETIZER 
and ETCHER 


Weighs only 16 pounds yet 
as effective as much larger 
and much costlier station- 
ary models. CARRY IT TO 
THE JOB — INSTEAD OF 
CARRYING THE JOB TO 
IT! 


Here are two useful Instruments In one complete, 
compact, light-welght and inexpensive unit. 

The Sagetine works swiftly and surely on any 
job regardless of size. Demagnetizes completely. 
Can also be used to magnetize small tools, etc. 
With the ETCHING PENCIL 
you can label any tool or dle 
of any thickness. Three volt- 
ages: LOW, MEDIUM, HIGH, 
allowing 3 steps to prevent 


burning thinner pleces. 00 
Complete with all ground cords, 
etc., assembled in_ attractive 


case. Veri Chromed bakelit> 

panel. Plugs Into any 110 

Volt, 60 Cycle Sine. 

FOR COMPLETE DETAILS 
mail the coupon today! 


MAIL COUPON AT ONCE! 
Ange oe Electrical Equipment Co. 
No. 18 Norwood Blidg., Dayton, Ohio 
Send, without obligation, Illustrated liter- 
ature describing your AMPTON Portable | 
DEMAGNETIZER AND ETCHER. 


ONLY 


COMPLETE 


2 
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THE M-B SUPER 
SPEEDAIR GRINDER 


Has an amazing speed of 
100,000 R.P.M. Smail- 
Light-Compact. Just the 
tool for getting into smail, 
difficult places. Write for 
particulars. Good oppor- 
tunity for Dealeis. 


M-B PRODUCTS 
General Sales Office, 130 
E. Larned St., Detroit, 
Mich. Factory, Algonac, 
Mich. 














GEARS and 
SPEED REDUCERS 


Send for useful new 
book of engineering 
data . FREE 

Ask for Book No. 6 


Foote Gear Works Ine. 


1301 E. S. CICERO AVE. 
CICERO te ILLINOIS 















h, 1S 
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on the trucks to accommodate vegge\ 
of different diameters. 

The X-ray generator and tube ap 
mounted on a car which travels par. 
allel with the car on which the wor; 
is mounted, as shown in the illustm. 
tion. The lead safety box in whic 
the tube is located can be tilted 
that the X-ray beam can be directej 
at any angle between 30 deg. abow 
and 30 deg. below the horizontal. The 
X-ray car is powere? wv a slow-spee 
electric drive under push-button con. 
trol, and the vessel is rotated by 
means of a gear drive. 

The principal undesirable conti. 
tions in welded seams that are re 
vealed by radiographic examination 
are as follows: 

1. No penetration; that is, a lack 
of proper fusion between the weld 
metal and the parent metal. A de 
fect of this type is illustrated in Fig. 
12, which shows a section of electric 
















Grinding Wheel Dressers 


We make ae 
all types — 
| dl 


ual 


Write 










of adr for 
Dressers Gay 
pe \ Catalog 
Cutters k “My” 


DESMOND-STEPHAN MFG. CO. 





URBANA, OHIO 














HERE’S A REAL SPRING WINDER! 


No. 1 Capacity 0 thru 3/32” wire, $1.25 
No. 2 Capacity 0 thru 3/16” wire, 2.50 
No. 3 Capacity 0 thru 5/16” wire, 5.00 








Will Earn Its Cost in one Day 
The HJORTH Perfection Spring Winder | §) @ Style 
offers the ideal means of winding exten- An une 
sion, compression, torsion, taper, double This cu 
taper, or left hand springs. Try one in are req 
your shop. You’ll like it and the price 
is reasonable. § 





HJORTH LATHE & TOOL CoO. “wosttat mass” |] 1901 s 




















MODERN MACHINE SHOP 








16 








; a 5 Fs 7 
Y . : we is 


if BALL THRUST BEARINGS 
ROLLER THRUST BEARINGS 
. JOURNAL ROLLER BEARINGS 
Special Bearings Made to Order. 
Send Sketch or Sample for Quotation. 


Catalog Upon Request 







weld 


df THE GWILLIAM CO. 


Fig, 358 Furman St. Brooklyn, N. Y. 


work. 
ble. Patented 








MARK IRON, STEEL, ETC. 


with the Echoyraph, 


THE ORIGINAL ELECTRIC-ETCHER 


NEW | 
BABY | 
GRAND 


For all small’ 
orta- 







Elkonite tipped pencil for clear, deep marking 


and long life. 


Two other convenient sizes. 


Write for circular and prices. 


WM. BREWSTER CO. 


40 CHURCH ST. 


NEW YORK, N. Y. 





tric 











are required. 





1901 S$. ROCKWELL ST. 






STUB TAPER COUNTERBORE 
SCULLY-JONES STYLE “B”’ 





@ Style ‘’B” counterbores have standard stub taper shanks for insuring alignment. 
An uneven number of flutes eliminates the chatter. 


This cutter is designed for heavy duty, where rigidity, strength ond alignment 
Write for Our New Catalog No. 105! 


SCULLY-JONES &® COMPANY 


CHICAGO, ILL. 
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Precision Made Easy 


COMTORPLUG 
A Measuring Internal Gage 


Precise, Accurate, Dependable 
Easy to Operate. 
One-quarter inch to eight inches. 


The Comtor Company 
Waltham, Mass. 
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weld in a %-inch plate. The defest; 
indicated by the white lines, 

2. Lack of proper fusion betywe 
layers of weld metal. 
tion, occuring in a welded seam ; 
24-inch plate stock, is shown in fj 
13. The improper fusion is probati 
accompanied by slag inclusions, 

3. Gas inclusions. These gas poc 
ets, more or less numerous through 
out the weld zone, comprise the mog 
common type of defect observed ; 
welds. As shown in Fig. 14, tha 
occur as sharply-defined roundej 
spots. Although the exograph showed 
this weld to be somewhat porous, j 
could be considered suitable for th 
service intended. This exograph pn 
vides an opportunity, however, to poin 
out the danger of inexpert radi 
graphic inspection, inasmuch as 
picture may show an apparently bal 
condition which is actually permi 
sable. X-ray inspection is a rigid tes 








GEARED HEAD & CONE DRIVEN “Sines 
ENGINE LATHES® =—'°", "2 36 


A “, line of Gap Lathes, 
” to 50” swing. 


Write for complete 
Information 


THE 


RAHN-LARMOI 


COMPANY 
CINCINNATI, OHIO 











LOWER YOUR 
LAPPING COSTS 


with Groetchen Copper Head E 
sion Laps. Profitably used In 
dreds of leading shops. Available in 
sizes from ‘2” to 242”, 
by sixteenths of an inch. 

any other designs for special appl 
cations. 


Write for BulletinC @ 
GROETCHEN TOOL 4} 


124 N. UNION ST., CHICAGO, ILL 








. moll 4541 W. LAKE STREET HARDWARE DIVISION = cHICAGO,ILLINOIS 


=si«a we 


@ =f¢ 


_ 


= a = aiid 


i] yaRIOUS WIDTHS ae 
if and GAUGES — CAGINESS 
i : “> Butts AND mm CASES 
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CONTINUOUS LENGTHS BOXES 
WRITE FOR PRICES 


§ & S MACHINE WORKS 











GROBET 


FILES AND SAWS 


for all types of filing 
machines. 

Ask for our new cata- 
log “K’’ illustrating 
more than 500 dif- 

ferent files for 
such well-known 
machines as 
Oliver, Thiel, 
Cochrane - Bly, 


GENESEE ADJUSTABLE Illinois, ete. 
HOLLOW MILLS a Xe\ <— 
Are Cutting Costs Everywhere 
SEVEN DIFFERENT STYLES 


Have Genesee cut your costs. We de- 
sign and manufacture hundreds of spe- Made by 


cial and multiple operation production F. L. Grobet 
Leading pre- 


tools. Send samples or blueprints = cision file 
Write for catalog. manufacturer. 


GENESEE MFG. CO., Inc. Grobet File Corp. of ion 


Ml No. Water St., Rochester, N. Y. 3 Park Place, New York City 

















Cincinnati Acme 


Universal Turret Lathes 


designed and built for high 
production. 

Our engineers will solve your 
problems. 


Write us or send blue prints. 


THE ACME MACHINE TOOL COMPANY 


Cincinnati, Ohio. 
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GEARS 


Good Gears Only 
All Kinds 
Any Quantity 
At the Right Price 


THE CINCINNATI GEAR CO. 
1825 READING ROAD, CINCINNATI, O 








PATENT PERCUSSION 
POWER PRESSES 


for 






Coining! 
Embossing! 
Hot and 
Cold 
Pressing 
Of Metals! 


Manufactured by 


Zeh & Hahnemann Co. 


184 Vanderpool St. Newark, N. J. 
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calling for skill in the interpretat 
of the films and a thorough kn ores 
edge of the use to which the subj Balancit 
materials are to be put. | Ways 
A typical exograph of a sound wd ly, Level 
is shown in Fig. 15. The weld its Require 
can not be distinguished from Asim 
plate; only by reference to the Jelad excell 
markers can the weld zone be detg Snes 
mined. With the proper welding te stralenin 
nique such welds are being made cm 
tinually. An exograph of a sound ¢ | 
weld is shown in Fig. 16. 
Radiographic examination of well 
is made not only as a final check bm 
also for the purpose of perfecting th 
welding technique. By means of } 
ray examination it was discover 
for instance, that a certain type | 
electric arc gave the best results fi 
a given type of welding operation. 
a stronger current were used, fh 
the exograph showed porosity in th 
welds; if the current were too wea 





















» An 


1926 Kis 








Boring holes 
10” diameter, 











These Borii 
Head Sets : 
made in six siti 


C. C. Craley Mfg. Co., Shillington, Po. 




















18 
2S 
35S 





| [BS Write— 


Brown & Sharpe Mfg. Co., Providence, RL 







Investigate this N | 
Outstanding Design 


of Rotary Geared Pumps 


with Helical Gears 





... Higher Speeds 
... Quietness | 


... Long Life 















1, 19BMarch, 1936 MODERN MACHINE SHOP _ 169 




























etati o_o KR” mean, 
n They are made in 
know ema the ‘ide sizes: Star 
Subjg [Balancing S 
| Ways Distance | Capacity ‘-ELECTROBLAST” 
d wl No Leveling Swing | Between | in ths. 


Require d Standards 


Asimplej 20in. 20 in. 1,000 
omland excellent 30 in. 2,000 
device for 30 in. 2,000 
(Hpslancing 66 in. 5,000 
str 88 in. 10,000 
trueing. 














96 in. 









Four Chilled 
iron discs 
rotate on 
sensitive! 
special 
bearings 








of | 
vere 
pe 
S fi 





Powerful torch used separately as a very handy 
portable flame, $35. High Speed Muffle Fur- 
nace, no scalin —- or decarburization, reaches high 
speed heat in 20 minutes at 7c per hour; quickly 
saves Its cost. Muffle 7”x3'44"x244". $35. 








gor hs en sect al 









° Write for Full Information. Rive 2 fn Me furnace with bullt-in torch, muffle 
Mfd, 

4’ Anderson Bros, Mfg. Go.| | STARK TOOL CoO. 
veal 1926 Kishwaukee St., Rockford, III. Es ie asin AmeWALT PHAM, UMASS. 


























FLEXIBLE, SENSITIVE, 
ECONOMICAL 


NEW DELTA “LOW COST” 
DRILL PRESSES 


Alert production managers who want to cut costs 
turning more and more to these sturdy, efficient “Delta” 
Drill Presses. With them, Special Set-Ups 

cinch! The lower illustration shows Deita Bench BD Driit 
Presses with special production tables. 


Upper photo shows a Delta bench drill Paw 
in the plant of the Claus Mfg. Co., fitted 
as a milling machine for milling a 6/16” 
flat on 11/32” diameter gas-cock stems. 
The milling cutter Is carried on a Delta cir- 
cular saw arbor, and the work Is fed to the 
cutter with the’ regular drill-press quill feed. 
Production Is 1200 pleces per hour. The 
complete Delta line includes both bench and 
floor type models, multi-spindiles, special 
- ae production tables—and are priced as low 
é 3 as $29.85. For full yg and name of 
i rail nearest Delta dealer write 









oi} DELTA MEG. CO. 


MILWAUKEE WIS. 











170 MODERN MACHINE SHOP 





Speedy---Accurate 
Die Sawing and Filing 
GUARANTEED 
with a 


FOLEY 
Die-Making Machine 


Fastest reciprocating metal cut- 
ling saw for tool steel. Saws to 
any corner at two angles. Prac- 
tically no time lost in changing 
set-up from sawing to filing. 
Cuts hardest tool steel up 
to 3” thick, and 
saws to center of 
13” piece. Takes 
any saw, uses 
standard 
files. Ad- 
justable 
postive 
feed saw 
guide, four 
speeds, 
adjustable 
table and 
ram. % 
h.p. motor 
handles 
heaviest 
work. 

Write for il- 
lustrated cir- 


cular and 
price. 


FOLEY MFG. CO. 
61 Main St. N. E. 
MINNEAPOLIS, MINN. 

Also makers of Foley Automatic Saw 


Filer and Foley Automatic Hack Saw 
Grinder. 
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the X-rays revealed a lack of fuysiq 
and adhesion between the welded sy 
faces. Too long an arc caused oxii 
tion of the metal. By X-raying ex 
trial, the correct rate of feed wa 
determined. In similar ways th 
X-ray helped in the selection of th 
welding rod. 


OSGOOD’S 


BALANCED-GRIP 
FILE AND TOOL 

HANDLES 
are used where 
comfort, durability 


and economy 
count. 














Volume 8 









A 

agozine 
for 
chanical 
hecutives ; 
truction 
nduction 
intenance 













Write for 
descriptive 
price list. Send dim 
for sample handle, 


J. L. OSGOOD 
HANDLE COMPANY 
Buffalo, N. Y. 




















we Than 
27,000 
Cracked castings like the base of this huge press canbe lation 
studded, reinforced by steel plate and “Shield-Arc” welded tach 
with “Fleetweld” electrode. The resultant repair can be ic 
made as impervious to severe stresses, as lasting ath Issue 
original part. 

Remember, there is a Lincoln eiectrode for every met 
working problem in the shop, wil:ether it be repait, 
clamation or fabrication. 

A Guide to Better Welding, 36 pages of useful inform Re 
‘ion, will be sent you free to aid you in using “Shield-Arc 
welding effectively and economically. Address 


THE LINCOLN ELECTRIC COMPAN 


Department E-234 Cleveland, 


hiblished mc 


Largest Manufacturers of Arc Welding Equipment inthe Worl VE 





Pacific 








